


Vacuum formed Cellastine blister packs ‘hug’ the 
product, give top quality and mazimum visual display 
with sure protection, especially from shop or travel 
80iling. Ideal for mass production, Cellastine gives 
great depth of draw and the fine ‘finish’ which makes 
these new blister packs sure sellers. 

Th: Celanese Technical Advisory Service, with its unrivalled 


ety rience, is freely available to assist you with any special 
Packaging problems you may have. Write to Department PL.4. 
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BLISTER PACKS-new note 
in vision packaging 


Goldentone instruments and blister 
pack made by Thames Valley 
Moulders for Selcol Products Lid. 





First Choice... 











Sheet and powder mouldings in Bextrene by EKCO Plastics Ltd. 


The Frigidaire* Model DY-94 domestic refrigerator 

incorporates a number of components made of Bextrene. 

Bextrene GP crystai powder for transparent containers. 

Bextrene BC15 (toughened) powder for impact-resisting trays and components. 
Bextrene toughened polystyrene sheet for formed door liners. 

Well known for its superb finish, wide range of colours, chemical 

resistance and dimensional stability, Bextrene is the name relied upon 


by leading moulders for all types of polystyrene moulding. 
*Registered Trade Mark 





New technical data sheets for these products are now available: may we put you on our mailing list ? 


wont BEX TPO NG eee: 


BX Plastics Ltd HIGHAM STATION AVENUE, LONDON E.4. TELEPHONE: LARKSWOOD 55/1 
A Subsidiary of The British Xylonite Company Ltd 
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AUTOMATION IN THE 


REPEAT ORDERS ARE USUALLY AUTOMATIC 
ONCE &©) HIGH GRADE MOULD STEELS 
HAVE BEEN USED 


(KIE) 355 Special Nickel Chrome Molyb- 
denum Oil or Air Hardening 
Mould Steel. 


(KE) 961 13% Carbon 12% Chrome High 
Duty Mould Steel. 


(KXE) A28 Special Stainless Mould Steel. 


This booklet, 
giving greater 
detail, is 
available free 
on request. 
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in 
Injection Moulding Machine 
using K. E. Mould Steel 


PLASTICS INDUSTRY! 


Illustration by courtesy of Wolseley Engineering Ltd. 





Melted to close limits of analysis. Forged with 
an adequate reduction of area from the ingot 
to ensure the maximum amount of grain dis- 
tortion. Carefully annealed to give optimum 
machinability and grain refinement. Ultra- 
sonically inspected prior to despatch. These 
factors and almost one and a half centuries of 
steel-making experience give our Steels a high 
degree of regularity and reliability. These 
Steels have great strength and do not distort 
under the high pressure of injection moulding. 





( KAYSER |) ELLISON) & CO. LTD) 





CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 


TELEPHONE SHEFFIELD 22124 
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The ever increasing use of Plastics by a multitude of 
industries calls for an exacting knowledge of the materials to 
be used. We offer a complete service for the fabrication 

of every known type of Plastic and our highly skilled team of 
technicians is at your disposal to ensure that 


the correct material is used for a particular component. 





INSULATION EQUIPMENTS 








OSWESTRY 
PHONE: 
GRAMS: 











UNLIMITED 


LIMITED 


SHROPSHIRE 
OSWESTRY 790-791 
INSULATION OSWESTRY 


‘ 


Range 


of 


Applications 
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LOW-STATIC LUSTREX ends the problem of dust attraction: 
electrostatic charges are so reduced that unsightly dust 
patterns do not form. Low-static Lustrex is the ideal 
moulding material for counter displays . . . cosmetic con- 
tainers . . . packs for consumer goods— in fact, for use 
wherever display appeal counts. It is available in both 
general purpose and toughened grades. 

LUSTREX 17 is an entirely new grade of toughened poly- 
styrene. Yet although toughened—impact strength 0-7 ft/lb. 
per inch of notch—it produces mouldings with a gloss 
almost as good as General Purpose Lustrex. Lustrex T7 is 
therefore ideal for use where a good surface finish has to be 
combined with extra strength. 


PLASTICS 


Wikelat-t-laice 
=Valalelelaler-t— 


LUSTREX UVL resists yellowing on exposure to ultra-violet 
light. It has been specially developed for the moulding 
of interior light fittings for use with fluorescent lighting. 
Compared with metal or glass, Lustrex UVL offers the 
special advantage of lightness in weight and ease of moulding 
into intricate shapes. It is available in crystal clear form or 
translucent white, also in colours. 

These three new grades of Lustrex are further examples 
of Monsanto research in action— research that goes un 
constantly both to produce new chemicals and plastics, and 
to improve those you already use. 

Write for more information on these new grades of Lustrex. 


Lustrex is a registered trade mark, 


MONSANTO CHEMICALS AND PLASTICS HELP INDUSTRY —TO BRING A BETTER FUTURE CLOSER 


MONSANTO CHEMICALS LIMITED, PLASTICS DIVISION, 


646 Monsanto House, Victoria Street, London, S.W.1, and at Royal Exchange, Manchester, 2 


onsanto 


In association with : Monsanto Chemical Company, St. Louis, U.S.A. Monsanto Canada Limited, Montreal. Monsanto Chemicals (Australia) 
Limited, Melbourne. Monsanto Chemicals of India Private Limited, Bombay. Representatives in the world’s principal cities. 
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THE CINCINNATI 8 x 18’ TOOL 
AND DIE MILLING MACHINE 
has all the features necessary 
for rapid, accurate and 
economical production of 

small moulds and dies 








jmaster. The illustration Shows 
*a left-hand die 

being made from 

a right-hand master. 





Milling a die for a to} 
using a plastic 
Die Miller is de 












May we tell you mo 
aVout these Cincinnati © 
Machine. Tools? The 
catalogues contain 
complete iors ce 
their features and the % 
important advantages 
they offer to the 
plastics industry. 








CINCINNATI 16” VERTICAL 
HYDROTEL for machining 
medium to large sized 
moulds. Catalogue M-1497-E. 


CINCINNATI MILLING MACHINES LTD. , 
Milling a large die from a fp 


Birmingham 24, master, on a CINCINNATI 


Sales Representatives for Great Britain and Northern Ireland : 
Chas. Churchill & Co. Ltd., Birmingham 25. 
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INDULGING IN FLIGHTS OF FANCY? 


Castles in the air are all very well in their place, but when it’s a question of who to 
entrust with the supplying of your injection moulding or extrusion materials it’s as 

well to be more down-to-earth. We, at Kleestron, have a reputation for looking a 
polystyrene problem firmly in the eye and solving it—and we've solved plenty, probably 
your own particular one. Why not ask us—if we don’t have the answer we'll find it. 








Write or phone 


Kleestron Limited 


WEST HALKIN HOUSE -: WEST HALKIN STREET : LONDON S.W.1 - TELEPHONE: SLOane 0866 


Kleestron make a comprehensive range of general polystyrenes and impact materials — 
and will gladly supply technical details, prices, etc. 
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Pattern 


for foundry economies 


“Epikote” resin foundry patterns are quickly made, 

accurate and durable. Cast by simple techniques at room 
temperatures, ““Epikote” resin patterns, because of 

their very low shrinkage on cure, reproduce the master exactly 
in detail and finish, and are the complete answer to 
duplication problems. 

Compared with wood, “Epikote” resins are warp free, 
unaffected by moisture and temperature extremes, 

more resistant to accidental damage, and never need 

polishing or painting. 

Compared with metal they are far cheaper, 

completely resistant to corrosion by moisture and most chemicals, 
easy to repair and offer weight savings of up to 80 per cent. 


Ask for details of these important developments quoting No. EE]. 


EPIKOTE | EPOXY RESINS 




















SHELL CHEMICAL COMPANY LIMITED 


In association with Petrochemicals Limited and Styrene Products Limited. 


Divisional Offices: ILONDON Norman House, Strand, W.C.2. Tel: TEMple Bar 4455. 
MANCHESTER 144-6, Deansgate. Tel: Deansgate 2411. 
BIRMINGHAM 14-20, Corporation Street, 2. Tel: Midland 6954. 
GLASGOW 124, St. Vincent St., C.2. Tel: Central 9561. 
BELFAST 16-20,Rosemary Street. Tel: Belfast 26094. 
“ EPIKOTE” is a Registered Trade Mark DUBLIN 53, Middle Abbey Street. Tel: Dublin 45775. 
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! BIPEL the most productive 
PRESS PLANT 





BIPEL—the modern system, 

designed for the times; a complete range 

of highly productive compression 

moulding machines, all incorporating 

auto cycle-control or fully automatic operation. 
Basis of the BIPEL system is its economic, 
efficient principle; line pressure is fed at 1,000 p.s.i., 
which can be stepped up to 2,000 or 3,000 p.s.i. 
offering a choice of three moulding pressures 

for each press. Auto-control ensures a reduction 

in rejects by producing to a never-varying standard 
of quality. BIPEL gives increased production 

with reduced effort. 

Send for full details. 











60 ton 150 ton 300 ton 
ENGLISH METRIC ENGLISH METRIC ENGLISH METRIC 
24” 610 mm 384” 975 mm 47h" 1205 mm _ | Daylight Between Tables 





14” x 14” | 355x 355mm | 20” x 20” |510x 510mm | 30” x 30” | 760 x 760mm | Maximum Standard 
or 18” x 18” | 455x 455mm Heating Platen Sizes 


























12.5 tons 12.8 tons |26.9 tons} 27.3 tons 55 tons 55.8 tons | Transfer Ram Pressure 








BIPEL RANGE OF AUTO-CONTROL PRESSES 


The basic range of three auto-control presses covers moulding pressures 
from 20-300 tons. Available with built-in hydraulic drive units; 
or line fed at 1,000 p.s.i. from a central drive unit for multi-press 
installations. 








The BIPEL Sst of hyraulic Moulding. te 


B.1.P. Engineering Limited, Streetly Works, Sutton Coldfield. Telephone: Streetly 2411 
Telegrams: Bang, Streetly 
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Model 300-H-12 12/16 oz. Model 800-H-48 48/64 oz. f 
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«Model 400-H-20 20/ 28 oz. 
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Injection Moulding Machines 
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BURTONWOOD 
CUMBERLAND 
MODEL 20 


GRANULATOR 


LARGE THROAT OPENINGS-— 9” x 20” 
123” x 20° 
SUPERB CONSTRUCTION—heavy steel fabri- 
cation with deep welds. Rotor and seal rings are 
heat treated to provide tough undamageable 
parts, and ground all over to achieve extreme 
dimensional accuracy and balance. 


PELLETIZERS 
DICERS 

CHOPPERS AND 
PRE-BREAKERS 


Model 20 


VERSATILITY—handles “ chunky” pieces of 
toughest plastic materials such as _ extruder 
spewing, cylinder purgings and heavy slabs of 
thermoplastic materials. Special adaptors for 
handling long lengths of pipe such as kralastic, 
high impact vinyl and polyethylene. 


Model 0 











Model O for use in conjunction with injection 
mouiding and extrusion machines. Mobile, bench, 
or floor mounting types available. 


BURTONWO 


Warrington, Lancashire. 


PnEss THE 
Pp 
GRANULATOR 


Beside the Press Granulator. Entirely new model, throat 
size 12” x 16", 


ENGINEERING COMPANY LIMITED 


Telephone: Newton-le-Willows 3311 (10 lines) 
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POST OFFICE 
APPROVED GRADES : 


GRADE | 
SPF 110/2 and SPF 43/4 (Type GX) 


GRADE I! 
SPF 100/5 and SPF 34/3 (Type G) 


GRADE II! 
SSR 400/7 (Type MS) 


The above grades of “‘ Sternite’’ are ideal 

materials for the moulding of telephone cases, 
handsets and ear pieces and meet the exacting 
requirements of the Post Office specifications. 


Sterling Moulding Materials Ltd. 


STERLING HOUSE, 8 HEDDON STREET, LONDON, W.1. Works: Stalybridge, Cheshire. 
$.22 Phone: REGent 8641/50 Grams: Stermold, Piccy, London Cables : Stermold London. 
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ae Registered Trade Name 





*Distributed, by arrangement with J. M. Steel & Co. Ltd., by:— 


R. H. COLE & COMPANY LTD 


2 CAXTON STREET - WESTMINSTER - LONDON : SW! 


Telephone : ABBey 3061 (10 lines) Telegrams : GERATOLE, LONDON, TELEX 
Telex No. 23864 Cables : GERATOLE, LONDON 
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You don’t have to 
see its portrait... 


PECO. If the name is PECO 
PRopucts you can take the rest for granted 


HHoBBaaA 
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Derwent will mould for you any number of identical replicas of the original 
you send them—no matter how unusual or complicated the shape. 
Whatever the production run, Derwent offer the manufacturer a 
precision-engineering service which demonstrably improves output and cuts 
costs. The mouldings can go straight to sub-assembly or assembly. 

If the creation of an unorthodox shape in plastic is causing production 
head-aches, the Technical Director of Derwent will be happy 

to prescribe a remedy. 


Precision moulding by 


Derwent Plastics Ltd 


STAMFORD BRIDGE + YORK 
Telephone: Stamford Bridge 294 


(ndh)10717¢ 
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FIRST IN USA...| NOW IN BRITAIN 





me) mers 


DE .MARK 


CELLULOSE PROPIONATE MOULDING POWDERS 


set 


Ue Mi Sine, 
if ACM YE 


Forticel sets a new standard of excellence in moulding powders because it has a unique balance: 
maximum hardness and minimum heat distortion are maintained with a high level of impact 
strength. Dimensional stability gives Forticel freedom from shrinkage and weather-resistance. 
Its durable surface lustre goes hand in hand with a wide colour range, brilliant moulded finish 
and freedom from odour. Forticel has superb mouldability for long or short cycles, almost 
invisible weld lines, good flow around metal cores and inserts, and non-critical flow tempera- 
tures. These proved advantages give Forticel 1 wide range of applications—from fountain pens 
to transistor radio housings, from telephone handsets to appliance parts. 


British Celanese Limited, Plastics Division, are marketing this 
new plastics moulding powder in the U.K. under the trade mark 
“Forticel’’. It is imported from America and sold by them as 
agents for Amcel Co. Inc., New York. Write today to Plastics 
Division, British Celanese Limited, Little Heath, Coventry for 
fuller details of how Forticel can help your production. Dept PL.4. 








PLASTICS DIVISION : BRITISH CELANESE LIMITED 


Celanese House - Hanover Square - London, W.1 Telephone MAYfair 8000 Little Heath - Coventry - Telephone Coventry 88031 
PA-K 
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There are now over 600 
Spire Speed Fastenings! 


Most people use 

Simmonds Spire Speed 

Fastenings, but the range is growing 

so fast that you can’t be expected 

to keep track of the latest additions. 

We probably have the answer to your present 
assembly problem. Send us particulars of any 
fastening difficulties you are up against or let 
one of our fastening specialists come along and 
discuss your problems on the spot. 


Se! 


Enquiries to: SIMMONDS 
AEROCESSORIES LTD., 


SPIRE SPEED NUT DIVISION, 
11a ALBEMARLE STREET, 
LONDON, W.1. 

Tel: HYDe Park 5741/2 


Head Office & Works: 

TREFOREST, PONTYPRIDD, 
GLAMORGAN. 

Branches: Birmingham, Manchester, 
Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, 
Naarden, Milan and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 








Ultramarine Pigments 


for 
Industry 


RECKITT’S (Colours) LTD. 
Tel. : Hull 29875 (3 lines). HULL, Yorkshire 
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HANDLING 


19 





complete 


system 


to solve 





your bulk 


material 


handling STORE 


problems 





BULK MATERIALS HANDLING O/SCHARGE 
mm SysTeEM _ 


May we send you an Illustrated Description of the Complete System 


PRESSOTURN LTD. - Leamington Spa, Warwickshire 
Telephone: Leamington Spa 7056/7 
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think 
ot tit — 


the more you 

should think of 
Punfield & Barstow. 
It’s your baby no 
doubt, but let us be 
Godfather to it. We will 
help in every way 
possible. The least of 
your worries should be 
plastics so please get in 
touch with us now. 

All our departments are 
at your service—design 
unit, drawing office, tool 
room, or moulding shop. 

























PUNFIELD & BARSTOW 


(MOULDINGS) LTD. 


BASIL WORKS, WESTMORELAND RD. QUEENSBURY, LONDON, N.W.9 
Telephone: COLINDALE 2266/7/8 Telegrams: PUNFIBARS, HYDE, LONDON 
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for quality P.V.C. goods and garments 


PEDAL OPERATED PLASTIC SHEET WELDER 


A |i kW weider of up-to-the-minute 
GENERAL PURPOSE PLASTIC SHEET WELDER 
design. Refinements include 
a large detachable f 

A de-luxe press welder with output smoothly 
work table, rigid 
head mounting adjustable up to 3 kW and surge-free, 


and positive a RADYNE WELDER : high-efficiency performance, 
adjustment for i MODEL W21 can make a plain weld up 


top electrode height. to approximately 80 


A wide range of 
. : long by ;;° wide 
accessories is available 


a Features include 
item retell ite-ta3 


manufacture of Warerite table top, 
clothing, SS —— =! ' pedal lock and release 


handbags, 


for long dwell work 


y and patented Radyne 


& arc-limiting device. 





notecases, etc. & 


RADYNE WELDER MODEL W1250 


ee. 
Nee 


\AAAAAAL 
AWA 


a 
RADYNE 
— Ll — 


The finest range of plastic sheet welders 


radio heaters ltd 
WOKINGHAM - BERKS - ENGLAND: Telephone Wokingham 1030 (6 lines) 
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| A revolution 
in space - 
the KING 








SKI-WRACKER 


Now, witha KING Ski-Wracker youcan make every foot of 
overhead space pay its way. Specially designed to operate 
in confined spaces where floor-mounted equipment could 
not, the versatile Ski-Wracker (exclusive to KING) can 
stack up to 30 ft. high and take loads of 250 lbs — 10,000 lbs. 
Swift, safe and easy tocontrol, the KING Ski-Wracker is 
the perfect answer when storage space is at a premium. 
More and more warehouses and factories are installing this 
unique equipment to handle plastics, sheet metal, wire, 
scrap metal or tabulating machines. In the film, motor car 
and aircraft industries, the Ski-Wracker has proved 
indispensable. 


UNITS AND OPTIONAL ATTACHMENTS 
TO SUIT INDIVIDUAL LOADS 


A Shown here is the baby sxI-wRAcKER which handles loads up to 10 cwts. K ' Ww G 


SEND FOR ILLUSTRATED 
LITERATURE TODAY 


Fillin your name and address and post to us 


wm | QKI-WRACKER 


(Covered by British and Foreign Patents) 


REGISTERED TRADE MARK 


KING LIMITED, S.3I ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440 
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HERBERT-REED-PRENTICE 


injection moulding machines 





















@ SELF-CONTAINED AND 


HYDRAULICALLY OPERATED Special feature . . . 


Low-Voltage 
Induction Heater 


@ MANUAL, SEMI- OR FULLY- 
AUTOMATIC OPERATION 








@ DOUBLE-SHOT MECHANISM 
TO INCREASE CAPACITY 


@ LOW-PRESSURE MOULD 
CLOSING DEVICE FOR MOULD 
PROTECTION 


@ CORE PULLING CAN BE 
FITTED 


Three models available:— 
175T 10D 400T 


@ MORE ECONOMICAL THAN 
RESISTANCE HEATERS 


@ 25% TO 30% INCREASE IN 
PLAS TICISING 


@ RAPID WARM-UP FROM 
COLD AND _ TEMPERATURE 
CONTROL MAINTAINED 
WITHIN +1°F 


@ UNIFORM HEATING 
THROUGHOUT BODY AND 


Weight moulded 
per shot (Acetate) 40z. 80o0z. 1602. 


Weight moulded 
per shot with 
double-shot 
(Acetate) ... 60z. 140z. 22072. 


We also offer:— The Edgwick “ HY” 
Injection Moulding Machine for plastic 
components up to I$ ozs. in ozs. in acetate or 
24 ozs. with double-shot mechanism. 








TORPEDO 
A complete range of compression moulding The Herbert Low-voltage 
presses and equipment manufactured by Induction Heater complete @ HEATING ELEMENTS ARE 
T. H. & J. Daniels Ltd., Stroud, Glos. with transformer. _This INDESTRUCTIBLE IN NORMAL 
Specialists are available to assist in solving heater can be fitted to 
your moulding problems. machines already in use. USE 
Sole Agents:— 











at HERBERT ae 
— LTO., COVENTRY — FACTORED DIVISION, RED LANE WORKS 
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STABILISERS 
























































for VINYL AND OTHER 


















































HALOGENATED COMPOUNDS 
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ESTABEX 2307 
Epoxidised Vegetable Oil 












































































































LEAD STABILISERS 


Basic Lead Carbonate 































































































Lead Stearate 





























Lead Silicate 
Dibasic Lead Phosphite 
Tribasic Lead Sulphate 

















































































































Dibasic Lead Stearate 





















































Full information and literature 
available from: 
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the wonld’s finest 
electric 


shaver 


only the best is good enough... 


Perfect display at the point of sale—the aim so many 
strive for but so few achieve. What better way 

than to design the display using clear plastic 
mouldings? The Sunbeam ‘ Shavemaster ’ display is 
a particularly interesting moulding. Made in two 
sections, cemented together, it gives both 
rigidity and visibility. Plastic displays and 
plastic containers are something at 

which we excel. We would welcome your 
enquiries, our technical advisory service 


is at your disposal. 





ilustrated by kind permission 
of Sunbeam Electric Ltd. 


Victoria Works 
(Summer Lane) 


< bey ; 5 eg 3 . ~- x j 
Mi ay ) E.EIliott Limited 





the plastic moulders with the engineering background 


Walsall Works . 
a siatiaitenes _— 315 SUMMER LANE, BIRMINGHAM, 19. Tel: ASTon Cross 1156-7-8-9 
Cheapside Works Lo 








PLASTIC EXTRUDER. Fine tem- 

perature control is a vital feature of 

Francis Shaw extruders. _All-electric 
™ heating in separate zones is provided, 
each zone being separately controlled by proportioning instru- 
ments. A wide range of screw and die designs is available for the 
production of piping, sheeting, sections and the sheathing and 
insulation of cables. Extruder sizes from 1” to 12”. 





quality engineering puts 
efficiency into Shaw machines 


The cost-cutting performance of every Francis 
Shaw machine and its thorough dependability 
are the result of long experience and un- 
varyingly high standards of engineering in 
every detail of manufacture. 

Close-limit accuracy and rigorous inspection 
during manufacture guarantee to the user a 
consistently high quality output from Francis 
Shaw equipment. 


SHAW ROTOCURE. For perfect 
quality continuous curing of belting, 
matting, flooring and other flat products, elimi- 
nating the time-wasting operations of opening, cool- 
ing, re-heating and closing of hydraulic presses. 


QUALITY ENGINEERING FOR QUANTITY PRODUCTION 





CALENDER 
A comprehen- 
“sive range of 
Panels Shaw Calenders is avail- 
able for the processing of all 
rubber and plastic materials. 
Flood lubrication and hydraulic 
roll balancing available on all 
production sizes. Roll Bending 
can be fitted as an additional 
refinement. All sizes available 
from 13” x 6” to 92” x 32”. 
Two- Three- and Four- Bowl 
Designs. 


—— fa _ _INTERMIX. A robust 


+ \ =\ high efficiency heavy 
| — ™™ a a if duty internal mixer for mixing 
- 0 ‘qe: (4 ne plastic compounds at lower-than- 

| ae a we normal temperatures. It is supplied 
: | | 4 al | with steam heating for plastics and 
A ' other materials, and the exclusive 


rotor design ensures consistent high 
quality mixing. 








FRANCIS SHAW & COMPANY LIMITED MANCHESTER II ENGLAND 


TELEPHONE EAST 1415-8 TELEGRAMS CALENDER MANCHESTER TELEX 66-357 
LONDON OFFICE 22 GREAT SMITH ST SWI TEL ABBEY 3245 (3 LINES) GRAMS VIBRATE LONDON TELEX 2-2250 





28 PLASTICS DECEMBER, 1958 


Hands off the H.SO,! 


Moulded by Transparent Paper Ltd., Bury. 
Polyester resin suppliers : Beck, Koller & Co. Ltd. Liverpool. 


These cellulose film casting tanks contain a 15% sulphuric acid solution at 50°C. The hoods that 
shield them and the ducts that carry off the fumes are of Fibreglass Reinforced Plastics. After four 
years service they show not a sign of corrosion. They look big; they are big. They look heavy; 
they’re not ! If chemical corrosion is one of your problems—here’s a structural material that 
won’t turn a hair at a wide variety of chemicals. F.R.P. structures and equipment are light, 


strong, easy to clean and can generally be moulded simply without expensive equipment. 


F eqs G q AS S the backbone of Reinforced Plastics 


Our advisory service is expert, confidential and free. 


FIBREGLASS LIMITED, St. Helens, Lancs. Telephone: St. Helens 4224 
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INJECTION MOULD HEATING UNIT. — 


Designed exclusively for convenient attach- 
ment to any injection mould, this B.I.P. 
portable water heating unit is a valuable 
asset in any thermoplastic moulding shop. 
You can engage it to develop the desired 
mould temperature prior to moulding and 
cut out mould heating by a preliminary run 
of scrap ‘shots’. Or you can use it to 


PLASTICS 


maintain temperature on a mould which 
dissipates heat faster than the plastic 
charge can provide it. 

Either way you will soon discover that for 
more efficient working this compact B.I.P. 
unit is an essential piece of equipment. 
Price? Very reasonable. Send now for 
full details. 


























BRIEF SPECIFICATION 


APPROX. OVERALL SIZES: 
32” long 

14}” wide 

34” high 

Weight empty 1 cwt. approx. 
Pump output 5 G.P.M. at 7’ head 


3 kilowatt heater 
(Controlled by energy regulator) 


Water tank capacity 12 gallons. 


3 phase 4 wire 400V 50 cycles 
15 amp. supply must be available. 


a 


B.I.P. TOOLS LIMITED 


TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24. Telephone: Birmingham EAST 2061. Telegrams: Plasmould Birmingham 


Member of the Gauge and Tool Makers’ Association 
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c 


To quote jor 


MOULDED PLASTICS 

















~ Compression, Transfer and 
Injection Mouldings in Plastics 
to Customers’ Specifications 
in all Trades. 
Synthetic Resin Bonded 
Paper (S.R.B.P.) Tubes, 
Bobbins and Formers. 
Vacuum Forming. 


CRYSTALATE (MOULDINGS) LID. associating MICA PRODUCTS LID. 


Crystalate House, Tonbridge, Kent. 
Phones: Tonbridge 2261/5 (25 lines) 


99 yea Capertonce AC your Kewice 
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If it’s HIGH FINISH * you want 






































* 


By High Finish we mean, of course, the perfection of 
finishing only possible by highly skilled craftsmen, 
the sort of craftsmen one finds (if one looks) at 
Toolchrome; specialists in the exacting process of 
hard chromium deposition for the Plastics and 





A typical example of the Toolchrome Service is . . . * ° ‘6 Bae 
thls Placten toute Mhataan acs te tne engineering industries. So when the call is for “ High 
permission of Messrs. British Moulded Plastics Finish” for hard chromium, in fact—have it 
and finished to this high standard by Toolchrome 

craftsmen. Toolchromed. 





ye OWRe LIMITED 


WITH THE ENGINEERING BACKGROUND Regd. Office: 39/4l, Whitepost Lane, Hackney Wick, London, E.9 
Telephone : AMHerst 2735 

South Green Works, Kennel Lane, Billericay, Essex 

Telephone: Billericay 2 


LOOK FOR THIS SYMBOL—IT’S YOUR GUARANTEE OF GENUINE TOOLCHROME SERVICE AID & ARB Approved 
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A clear transparent Diakon moulding, fluted in a truncated cone, is used in 
the body of this new G.E.C. post top lantern. 

Clear Diakon is used also for the moulding at the lower part of the lantern 
body, allowing light to reach the foot of the pole. 

This particular application of modern plastics technique was carried out 
by the Witton Moulded Insulation works of the G.E.C., for the 





Exterior Lighting Department. 


New light on lanterns But the plastics experts of the 


G.E.C., with over 40 years’ 





experience to call upon and the whole vast research laboratories of the 
company behind them, are all the time working with plastics for 


firms in many industries. They could work for you, too. 























moulded plastics for industry 


THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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@ HUPFIELD 2;0Z. INJECTION MOULDING MACHINE 
@ HUPFIELD 1;0Z. INJECTION MOULDING MACHINE 
@ OSBORN WEIGH FEEDER (TO SUIT ANY MACHINE) 
@ MOULD TEMPERATURE CONTROLLER _e,, 

@ HUPFIELD PLASTICS GRANULATOR 

@ OSBORN HOPPER LOADER 


For particulars please enquire 


HUPFIELD MACHINERY SALES LIMITED 


Formerly Plant Installation Ltd. same address 


WELTON MANOR, NR. DAVENTRY, NORTHANTS. Telephone: DAVENTRY 257 
or LONDON OFFICE AND WORKS 


Hupfield Bros. Ltd. of Stanmore Telephone: Wordsworth 4488 
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years of use. 


Courtesy T. & T. Vicars Ltd. 


| BAKERY OVEN 











DOUBLE CARPET SHEARING MACHINE 
Courtesy William Whitely & Sons Ltd. 














FILTER 
Courtesy Davey Paxman & Co. Ltd. 





PLASTICS DECEMBER, 1958 


RP. E.V. VARIABLE SPEED UNITS 


Wherever precise speed control is a factor of major importance in a manufacturing 
process, the P.I.V. Drive can be relied upon implicitly. For more than 30 years P.I.V. 
Gears have been meeting and solving just such problems with an outstandingly high 
level of accuracy and reliability. In the P.I.V. Gear power is transmitted positively 
through an all-metal chain making tooth-to-tooth contact with metal discs. Slip is 
virtually impossible and the uniformly high efficiency remains un-impaired throughout 















RUBBER TAPE CAPPING MACHINE 
Courtesy B. & F. Carter & Co. Ltd. 









POSITIVE INFINITELY VARIABLE 


GEAR BOX 




















Also manufacturers of Worm Reduction Gears, Piece Goods Stamping Machines and Light Alloy Bobbins for the Textile Trade. 





Write for literature giving full list of 
available ratios, power rating tables, etc. 


ELECTRICAL FURNACE 
Courtesy General Electric Co. Ltd. 


STONE- WALLWORK LIMITED 


32 VICTORIA STREET, LONDON, S.W.I. te 
Telephone: ABBey 7681 Telegrams: ‘‘Stonwalabb” Sowest, London 

BLEASBY STREET, OLDHAM, LANCASHIRE. 0 
WINDSOR WORKS, STOTFOLD, BEDFORDSHIRE. 


























CHRISTMAS GREETINGS 


~ forthe NEW YEAR 


CUSTOMER FRIENDS . 


. “from, ° . - ° a 


—_ 


4 
*~\ 
* ) 














JAMES FERGUSON 
and SONS Ltd. 
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Every year the pattern of plastics changes as more and more products 
come within the scope of these most modern of materials. East Anglia 
Plastics, with their versatility in colour and type, keep well in 
EAST ANGLIA PLASTICS LIMITED 
Telephone : Mayfair 4823 & 1973. Telegrams : Eanplast London 


Factory : Temple Works, Strood, Rochester, Kent, England 
Telephone : Strood 78441. Telegrams : Eanplast Strood Rochester 


step with progress in this ever expanding field. 


52 Brook Street, London, W.1. 
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Here's a case 
of high class 
moulding 


We are proud of the part played by our injection moulding 
service in the production of the KOLSTER-BRANDES 
“Rhapsody” portable. 

The results can be seen here, in cases that any maker— 
or moulder, can be genuinely proud of—trim, attractive, 
sturdy and efficient. 

Why not give us the opportunity of doing the same for your 
products? We provide a complete service—design unit, drawing 
office, tool room and moulding shop—all under one roof. 

We invite your enquiries. 


Specialists in thermo-plastic 
moulding for all industries 


WESTMORELAND ROAD, LONDON, N.W.9. Tel: COLindale 8868/9 8860. Telegrams: INJECMOULD HYDE LONDON 








PLASTICS DECEMBER, 1958 





There are 12; million married women in Britain... They provide an eager market 


for the best in plastics made with the brightest name in polystyrene. 

Styron* offers designers and manufacturers a material which has achieved, 

time and again, contemporary styling combined with toughness, 

pleasing colour and functional elegance. In packaging and refrigerator parts, 
electricals, toys and housewares — there is no limit to what can be made with Styron. 


No limit to the future of this most versatile of modern plastics. 


% Trade mark of the Dow Chemical Co. USA. Manufactured by Distrene Limited 





Sole’Selling Agents BRITISH RESIN PRODUCTS LIMITED 
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ELECTRICALS 


P 
“CKAGing 


oO 
ee 


STYRON 


— the multipurpose polystyrene 


+ performs well at low temperatures 
% excellent electrical properties 


* crystal clear or unlimited 


range of colours 


ae light; tough; non-greasy 


to touch 


oe odourless; non-toxic; 


non-rusting 


Write for Booklet No. 201 


containing full information about Styron 


eas 


Sales and Technical Service Devonshire House Piccadilly London WI Hyde Park 0151 
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akulon 


the versatile Nylon material 


MOULDING POWDERS, 


in a wide variety of formulations for 


injectian moulding, including the new 
K 2 S-compound, developed for 
faster and easier moulding. Also 
formulations for extrusion. 

RODS, 

up to 6” @ and suitable for machining. 





Full technical advice available 





BX PLASTICS LIMITED 
Chingford, London, E 4, Telephone: Larkswood 5511 


Distributors for the United Kingdom and Ireland of 


ALGEMENE KUNSTZUDE UNIE N.V. 
Plastics Department Arnhem (Holland) 
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Christmas Greetings 


from the Directors and Staff 


to friends throughout the world 














NEWBY HALL is one of England’s most beautiful 


stately homes. It contains fine examples of 


Adam and Chippendale furniture, and its magnificent 


sculpture galleries and Gobelin tapestries are world-famous. 





We have selected this picture to accompany our 


greetings, because of its atmosphere of gracefulness and peace. 


Birkbys Ltd. Liversedge, Yorks. 









London Offices 79, Baker Street, W.1. 
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& M | R # A L 0 N’ ‘Mirralon’ is now available in colours. You can choose 
: from silver, gold, red, yellow, green, blue or mauve. 
brand 


trade mark 


METALLIZED CELLULOSE Perforated ‘ Mirralon’, in three different attractive patterns, 
ACET4TE PILNM is also available for special effects. 


‘MECULON’ 


trade mark 


may be obtained in silver, gold and colours. 
METALLIZED POLYESTER FILM 


Now, more than ever, ‘Mirralon’ and ‘ Meculon’ are essential in all 
display work. For detailed information on these films and their uses, 
please apply to 


M&B PLASTICS LTD 


45-47 WIGMORE STREET - LONDON W.1 : Tel: WELBECK 


‘Mirralon’ and ‘ Meculon’ are manufactured by May & Baker Ltd. 
Dagenham - England 








FURFURAL 


FUREURYL ALCOHOL 











Imperial Chemical Industries Ltd. are sole U.K. selling 

| agents for these products of the Quaker Oats Company 

| of Chicago, U.S.A. Immediate deliveries can be made 
ee from stocks held in the U.K. and the technical literature 

of both companies is available to assist inquirers interested 
in the various applications of the products. 


PRODUCTS OF THE QUAKER OATS CO., 
CHICAGO, U.S.A. 


Inquiries in the U.K. should be addressed to 
IMPERIAL CHEMICAL INDUSTRIES LTD., — 
LONDON, S.W.I. 
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Representative for sales and service: 


ED. BRAND LTD. 
9, St. Cross Street, Hatton Garden 
LONDON, E.C.I. 


Our new 


buOsmmar 


Injection Moulding Machines 


with interchangeable plunger unit 


and screw unit 








he ECKERT & ZIEGLER GMBH 


ve SPRITZGUSSMASCHINEN UND -FORMEN 





PLASTICS 


DECEMBER, 1958 


Photograph by courtesy of Barratts Photo Press Ltd., London, E.C.4. 


- TURNERS 7)URAGLAS 


for Zeta 


DURAGLAS glass fibre reinforce- 
ment was found to be the answer to 
the problems presented in the manu- 
facture of the coil formers which 
support and position the auxiliary 
field winding on the torus in Zeta. 
These formers were produced by 
Permali Ltd., of Gloucester and 
supplied by them to Metropolitan- 
Vickers Electrical Co. Ltd., the 
main contractors for the con- 
struction of Zeta. 

Let DURAGLAS answer your 
reinforcement problems — please 
send for further details. 


TURNER BROTHERS ASBESTOS CO.. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER AND NEWALL ORGANISATION 


dm TA 107 
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St ) PRESENT the 
STEWART BOLLING 


S 


SpiialFlour 
INTENSIVE MIXERS 
.. for RUBBER and PLASTICS 


Illustrated is the No. 4 

Bolling Spiral-Flow intensive 
Mixer with a 350 h.p. compound 
drive (Manufactured 
under licence by Fawcett-Finney 
Ltd. Patents Pending) 





ADVANTAGES OF THE 


Designed and built to meet today’s heightened STEWART BOLLING 
demands for production, BOLLING Spiral-Flow INTENSIVE INTENSIVE MIXERS 
MIXERS give high-speed uniform mixing and increased 
capacity with less power consumption and lower maintenance ' po ne A cg amg yew K —_ 
costs. BOLLING MIXERS excel on Polythene and on Butyl flanges of the rotors. 
rubber where much higher temperatures than normal are 2 The balanced proportions (diameter to 
required and temperatures up to 400° F. can be catered for Ne a ee ee 
employing flood lubrication. Chamber capacities from 200 dispersion. s S 
to 16,000 cu. ins. are available to handle 4 to 500 Ib. batches. 3 Longer effective life. 

Let us know YOUR requirements—we shall be pleased to 4 Lower maintenance costs. 
advise you and supply further details. 5 oeranart to a remarkable 
egree. 


FAWCETT PRESTON & COMPANY LIMITED (Incorporating FINNEY PRESSES) 
BROMBOROUGH ° CHESHIRE ~- Telephone: Rock Ferry 2201 + Telegrams: ‘‘ Fawcett, Bromborough” 


Branch Offices in London, Birmingham and Glasgow 
A MEMBER OF THE METAL M INDUSTRIES GROUP OF COMPANIES. Bie FF/130 


























type 
Insert 


A metal screw thread insert 

that eliminates tapping, solid bushing... 
and wastage of time and materials... 
has saved more than 4d. per hole! 
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The Heli-Coil Push Type Insert — an epoch-making 
development — makes the strongest possible appeal to the 
progressive technician. It opens up a whole new field of 
simplification and improvement by providing low-cost, 
secure fastening of non-structural parts for the high 
production market. In a quick, simple operation the Heli- 
Coil Push Insert permits the insertion of ready-made self- 
anchoring female threads in plastic parts and light alloy 
materials. Difficulties caused by the poor screw thread 
properties of these materials can now be relegated to the 
past. No rejects because of blind or untapped inserts or 
inserts with insufficient thread depth will be found on the 
assembly line. The Heli-Coil Insert, by its nature, cannot 
be made without a thread. 

The Heli-Coil Push Type Insert can be hopper fed and 
power inserted into the component after moulding, permit- 
ting a high speed moulding operation. Itis a necessity for 
the automation production line layout. Installation tooling 
can be had on purchase or rental. May we make an inves- 
tigation for you? 

For further details write for Sales Leaflet APL.40/2. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. Tel. Beverley 82212 
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For a better job Monsanto 


in Polyethylene... 


MA_| 


Paley 
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see Monsanto | 
first! Monsanto chemicals 


and plastics 
pressure process. It is produced in a wide range of grades, 


suitable for help industry — 


Extrusion — Film and lamination 


aa cable coating to bring q better 


Moulding — Injection moulding 


. Blow moulding | 
Monsanto Polyethylene is backed by a technical service future C OSET 


specially qualified to advise you on all processing and 
application problems. Write now for more information. 


Monsanto MONSANTO CHEMICALS LIMITED, PLASTICS & TECHNICA 
571 Monsanto House, Victoria Street, London $.W.1, and at Roya 
Regd. 
In association with: Monsanto Chemical Company, St. Louis, U.S.A. Monsanto Canada 


Limited, Montreal. Monsanto Chemicals (Australia) Limited, Melbourne. Monsanto 
Chemicals of India Private Limited, Bombay. Representatives in the world’s principal cities. 
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THE 
VERSATILE 

POLYAMIDE 
PLASTIC 





a. 


The modern Giilon works and laboratories at Domat/Ems, Switzerland 





for 
%* INJECTION MOULDING 

—the fastest moulding cycles 
% EXTRUSION 
—the widest viscosity range 


% HIGH TEMPERATURE RESISTANCE 
—heat stabilised grades 


COLD TEMPERATURE RESISTANCE 
—cold stabilised grades 


CABLE COVERING 
—various qualities 


SPECIAL APPLICATIONS 
—special grades 





synonymous with 
+ 


Manufactured by 



















+ + + 


Holzverzuckerungs A.G., Zurich. MONOFILAMENTS 
( Deliveries can be made ex-stock London —bristles, fishing lines, etc. 
9) | \L4 AE oe RODS & SHEETS 
| Y from our exclusive Representative in U.K.: 


—machining 
‘OF 
y - 


QR //, 
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" LUBRICATING » 
"EQUIPMENT © 


ee? 


The advantages of centralised 
systems for bearing lubrication 
are fully appreciated as an aid 

to production. Enots 
comprehensive range of 
lubrication equipment 

is adaptable to every 

industry and is indeed 

saving time, money 

and effort in the modern 
factory by reducing the number 
of breakdowns, eliminating 
costly repairs and adding years 
of service to the machine. 


Send now for a 


Par api complete set of fully 


LUBRICATING informative booklets 
SYSTEM 


ONE-SHOT 


which are free on request. 
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this Flourishing Plant .. 
. . plasticus multiflora 


shows typical varieties of mouldings 
produced from blueprint seeds at our 
factory in Coventry. 

Quantity production available for 
mouldings, pressings, extrusions for all 
industries at down to earth prices. 


COVENTRY MOTOR AND SUNDRIES CO. LID, 
SPON END COVENTRY «+ TEL: COVENTRY 40363-4 








Marvellous 
Melamine! 





= Tahdt-lal @b a's l-1al Clal-laallor-1i-) 
SUpo} ol ivan) Ui -1r-taalial-mcoMisal-1.¢-1a- Moh aia 1-1 lal 


F Vale Maalelelleliale Ml oleh, Zel-1a- miele 


TABLEWARE ' DECORATIVE LAMINATES 


PAINTS FABRICS  PAPERMAKING 


BRITISH OXYGEN CHEMICALS LTD. 


Bridgewater House, St. James's, London, S.W.1 


Tel: Whitehall 9777 
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W.W.B. designed and produced 
this attractive Moulding for Lec Refrigerators, 


another example of precision Injection Moulding 





and Spray Painting in Three Colours 
W.W.B. specialize in Design — Toolmaking — Engraving — Compression — 
Transfer and Injection Moulding—Colour Spraying—Colour Blocking— 


Finishing—Assembly and Packaging. 





Over 30 years’ experience in the Plastics Industry 


WW. BALL 


& SONS LIMITED 





BURSTEAD WORKS KENNEL LANE BILLERICAY ESSEX 
Telegrams: PLASTOOL BILLERICAY Telephone: BILLERICAY 1133-4 





DECEMBER, 1958 


PLASTICS 


NEW PRODUCT DIRECTIONS 


now you can stop ultraviolet deterioration 
within or under thin plastic films with 


NEW CYASORB* UV 24 LIGHT ABSORBER 


Only a fraction of a per cent of 
Cyanamid’s new CYASORB UV 24 
protects polymers, plasticizers and 
other components of thin plastic 
films from ultraviolet degradation. 

New thin films of such plastics as 
polyvinyl] chloride, polyvinyl butyral 
and polyethylene can be used in out- 
door applications with assurance 
that they will not “dry out,” crack 
or discolor. What’s more, this pro- 
tection extends to the pigments and 
dyes used in the films, and also to the 
materials which they shield or cover. 


Test samples after 6 month exposure to 
Arizona sunlight. 





<e 


Untreated 
polyvinyl chloride. 


Polyviny! Chloride 
containing 0.1% 
CYASORB UV 24. 


*Trademark 


Cyanamid of Great Britain Limited, 


In auto glass safety laminates, for 
example, polyvinyl butyral contain- 
ing CYASORB UV 24 will protect fine 
upholstery and seat covers from fad- 
ing, and CYASORB UV 24 can also 
help prolong the useful life of the 
plastic laminate. 


Rear windows of convertibles, 
shower curtains, fluorescent light 
diffusers, plastic wading pools, gar- 
den hose and mulching sheets are 
among many products that can bene- 
fit from this protection. 


CYASORB UV 24 has outstanding 
compatibility with plasticizers, sol- 
vents and most coating resins, so it 
can be easily incorporated into vir- 
tually any film. You can get the same 
economical protection in thin films 
that CYASORB UV 9 provides in poly- 
ester resins, methacrylates, sty- 
renes and vinyls. Full details on 
properties and uses are rounded up 
in Cyanamid’s New Product Data 
Sheet, CyASORB UV 24. If the light 
stability of thin films is of concern 
to you, send in the coupon now. 


CYANAMID INTERNATIONAL 


A Division of American Cyanamid Company 


GENERAL CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 





NAME 


Please send () Bulletin (1 Sample (1 UV Test Kit 


CYASORB UV 24 LIGHT ABSORBER 





COMPANY. 


ADDRESS, 











Bush House, Aldwych, London, W.C.2, England 
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Hey neighbour! 
HELP WANTED 


** We want a plastic component—quickly! 
Compression job probably; must be tough, 
and has to last. Our designers say that 
plastics offer greater scope than the metal we’ve 
been using. Apparently it’s a job best left to experts. 
Of course, they’ve pushed the whole thing on to me 
at the last minute—so naturally I thought of 
you and those plastics specialists you’re always 
on about. Think they could help?” 





rely on 






ROOTES PLASTICS LTD | ROOTES MOULDINGS LTD ROOTES TOOLS LTD | SLOUGH BUCKS 
TELEPHONE: SLOUGH 24461 Contractor to M.O.S., ADMIRALTY, Etc., A.I.D., A.R.B. Approved. 
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Relax friend... 
rely on ROOTES 


“* Been going to them for mouldings for years. 
Incidentally that novelty I sent you last Christmas— 
that was a Rootes moulding. 
Rootes do every type of compression and 
injection moulding in the wide range of plastic 
materials available; and they'll even advise 
with the design of your plastic part, 
besides making the tools. There’s no hanging 
about with them either: they deliver 
bang on time! Give them a plastics job 
and they take the weight completely off your shoulders. ” 






Just ring them up—Rootes: Slough 24461... 
and by the way, say you were recommended: 
they’ve built their business that way. 





for plastic mouldings 
of every description Smee's R114 
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The lifeboats on m.v. 
Administrator were 
made by Messrs. 
Watercraft Ltd. using 
Filabond Polyester 
resins. 


filabond 
lifeboats 


@ M.V. ADMINISTRATOR on her maiden voyage. Photograph by courtesy of the directors of Thos. & Jas. Harrison Ltd. 

























Manufactured by BECK KOLLER & CO. (England) LTD. 
Beckacite House, Speke, Liverpool 24 


FILABOND 


Associate Works: Reichhold Chemicals Inc. Detroit U.S.A. 













POLYESTER 
Sole Selling Agents, JAMES BEADEL & CO. LTD. 


Beckacite House, Speke, Liverpool 24 


London Office: 110 Cannon Street, E.C.4. 
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= 
Monsanto 











In a matter 
of seconds.. 


SMITHS CHOSE 
LUSTREX Monsanto chemicals 


Smiths Clocks are renowned throughout the world for and plastics 


their good looks and reliability. And no wonder — for 
Smiths attach great importance to selecting the finest 


materials for use in their manufacture. That’s why help industry — 


they chose Lustrex. This high-quality polystyrene 
could be relied upon to uphold a fine and well-estab- 


lished reputation. to bring ra better 


Lustrex can help you just as it is helping Smiths. No 
matter what job you may have in polystyrene, there 


is a grade of Lustrex available to give you the best future closer 


possible mouldings. Write now for more information. 


Lustrez is a Registered Trade Mark, 


f MONSANTO GHEMICALS LIMITED, 
Monsa nto 544 Monsanto House, Victoria Street, London, S. 


In association with : Monsanto Chemical Company, St. Lo 
(Australia) Ltd., Melbourne. Monsanto Chemicals of India 
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TUBE LAMINATION & ENGINEERING 
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STRUCTURAL PLASTICS 


FIND THEIR FORM 
in Modern Coachbuilding 











=Wwith BAKELITE Resins 


TRADE MARK 


The entire bodywork, and even the inlaid bumper, of this mobile display and 
film projection unit — for use in Europe during the Brussels World Fair — 
was moulded from BAKELITE Polyester Resin reinforced with glass fibre. 
This imaginative use of these tough, light materials to produce an attractive vehicle 
with high prestige value, was carried out for The British Petroleum Co. Ltd. 
by Locomotors Ltd. in collaboration with Harris & Sheldon Ltd. 
Attractive, serviceable bodywork like this can be produced without expensive capital 
equipment. Mouldings may be self-coloured or finished in the normal way, 
and are not subject to any form of corrosion associated with metals. 


Write or *phone for further details. 


8 A K = L id T . L i al ' T = Dp Bakelite Limited manufacture an extensive range 
of plastics materials and maintain a_ technical 

6 service unequalled in the industry. No matter 

CoO what your plastics problems, this service is at your 


thon disposal. SLOane 0898 is the telephone number. 
12-18 GROSVENOR GARDENS: LONDON SWI: SLOane 0898 


TGA RP23 
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Electrical Aids in Industry 


Induction Heating -1 


Electro-magnetic induction was discovered by 
Faraday and used by him to evolve the electric 
motor. In some cases, induction can be a nuisance 
by causing heat losses to arise from induced eddy 
currents in nearby pieces of metal, but in industry 
today those heat losses are being turned to good 
account as a method of metal heating. 


Induction heating produces heat only in the work 
piece. This is a fascinating and spectacular process 
which has the additional merit of being extremely 
effective. An important feature of induction heating 
is that it gives rapid temperature rise with no time 
lag, starting being instantaneous. Perhaps its great- 
est advantages are that it can be used in automatic 
processes and does not demand skilled labour. 

Induction heating can deal efficiently with all the 
applications outlined below, and including metal 
melting, preheating and stress relieving, surface 
hardening, heating of large components, preheating 
of steel tubes for manipulating, heating for shrink- 
ing, for forging and extrusion, as well as for the 
heating of vessels. There are various methods of 
applying it, the method to be used being dictated 
by the application. 

Technical details relating to the choice and use of 
individual types of induction heating will be set out 
in a subsequent data sheet. 


Metal melting 

The oldest and largest application of induction 
heating lies in the melting of metals. The outstand- 
ing advantages are: freedom from deleterious gases 
and products of combustion 

and other contaminants, rapid 

speed of melting, low running 

costs, improved working con- 

ditions and reduced metal loss. 


Metallurgical processes 

This covers a large variety of processes which may 
be basically divided into surface heating and 
through heating. Most processes fall into the 
former category and are used for the purpose of 


skin hardening. They include the treatment of such 
components as: pins, camshafts, crankshafts, 
rollers, cylinder liners, gear teeth, rocker arms and 
shafts and valve stems. 
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Data Sheet No. 2 


Through Heating 
When the current in an induction coil is main- 
tained for a longer period it results in the heat en- 
gendered in the work piece 
penetrating to a greater 
depth and eventually 
throughout the piece. It is 
largely used for the heating of slugs and billets, 
for upsetting and upset forging, flanging and nosing, 
shearing and forging and bolt blanks for heading. 
Annealing 
Induction heating is the ideal method of altering 
the character of metals for a special purpose. An- 
nealing and its related process of tempering, 
normalising and stress relieving are prominent in 
“LEBAL ees Lee 

a a a a 
this category. In the case of annealing, one feature 
of the treatment is that it can be localised, while 
induction tempering can do in one minute what 
would require half-an-hour or more with conven- 
tional furnace heating. 


Brazing, soldering and welding 


Brazing and soldering by induction are the quickest 
and cleanest methods of joining metals together, 
and it is often beneficial to re-design the parts so 
that the fullest advantage can be taken of induction 
heating. Brazing can be used in 

the case of: carbide inserts for a” 
tools, tips for rock drills, parts - 

for universal joints, etc., while 

the many applications of solder- Z 
ing are well-known. It was not 

until well into the present 

century that the age-old craft 

of welding became a positive aid to greater produc- 
tivity. Induction welding produces a good, clean 
weld because oxidation is almost absent. 


Miscellaneous Application 


Induction heating can be profitably used for a large 
variety of purposes, including the fusion and hot 
pressing of powders, heating in vacuo, gas deter- 
mination in metals, fusion of glass, chemical work 
and many other processes. 


For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association. 

Excellent reference books are available on elec- 
tricity and productivity (8/6 each or 9/- post 
free)—‘“‘Induction and Dielectric Heating” is an 
example. 

E.D.A. also have available on free loan a series 
of films on the industrial use of electricity. Ask 
for a catalogue. 

Issued by the Electrical Development jon 
2 Savoy Hill, London, W.C.2. 
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EDITORIALS 





Thermoplastic Pipe 


HE first recorded use of p.v.c. for the extrusion of pipes 

and tubes was in 1934, in Germany, some six years after the 
material had been commercially introduced. The years that have 
elapsed since that important landmark in our industry’s history 
have seen tremendous refinements in the manufacture of p.v.c. 
and in its fabrication, together with a steady decrease in price, 
and today p.v.c. is one of the cheapest of our materials. It is 
also the most important in tonnage production, running at the 
moment in Britain at the rate of some 70,000 tons a year. In 
34 years, p.v.c. has come a long way; it is difficult therefore to 
comprehend why p.v.c. is not more important than it is in 
Britain today in the form of pipe and tube. 

At a recent meeting of the London Section of the Plastics 
Institute, some light was thrown on this curious anomaly. Four 
people were invited to open a symposium on pipes, Mr. J. C. 
Keller of Holland, Dr. K. Richard of Germany, Mr. J. W. Mawle 
of Mange Plastics Ltd., and Mr. D. A. Gill of the Water 
Research Association. This symposium was important because, 
firstly, it permitted a comparison to be made between p.v.c. and 
polythene. Polythene as a material for cold water supply has 
been the subject of particular attention in West Germany and an 
important research programme by Farbwerke Hoechst is 
summarized in an article by Dr. Richard in this issue. 

In the p.v.c. field, the controversial aspects immediately became 
clear during the talk given by Mr. Keller who is managing 
director of Wavin NV, an important tube extrusion company in 
Holland. It emerged that in this year an estimated 4,000 tons 
of rigid p.v.c. pipe will be used in Holland, of which 1,000 tons 
will be used for water supply. 

It is important to be precise in discussing the use of hard p.v.c. 
for water piping; in Holland one large water undertaking has 
used hard p.v.c. pipe almost entirely since 1952 for connections 
to houses and also for mains up to 4 in. in diameter. For sizes 
from 5 to 12 in. this undertaking uses asbestos cement and for 
sizes greater than 12 in. reinforced concrete. The selection of 
hard p.v.c. was dictated on considerations of price and efficiency. 
To be specific, hard p.v.c. pipe in Holland is cheaper than cast 
iron, steel and copper. 

The situation in Britain was outlined by Mr. Gill, who 
suggested that there were four reasons why the 900-odd water 
engineers in this country had been slow to accept plastics pipes: 
these were (1) no motivating force, cast iron presumably being 
cheaper; (2) unwillingness to accept any material for which a 
life of from 50 to 70 years cannot be guaranteed; (3) the high 
water pressures used make plastics pipes uneconomic due to the 
high wall thickness required; (4) in the event of replacement 
pipe being required there would have to be a guarantee of close 
similarity with the original material. 

Thus we have two curious contradictions in matters of fact 
when considering the situation in Holland and Britain. It is 
difficult to avoid certain unwelcome conclusions. 

Firstly, since p.v.c. is sold in Britain at the worid price, any 
difference in the price of tube in Holland and Britain respectively 
must lie in the cost of fabrication. That a relatively small 
country such as Holland has found it possible to employ 


1,000 tons of p.v.c. a year for water supply piping indicates that 
there is a substantial market available in Britain. 

The second conclusion is that whilst any investment of public 
money should be scrupulously supervised, our water engineers 
may well be operating a policy which is excessively cautious. No 
one would accuse the Dutch of being inclined to precipitate 
action and their experience with p.v.c. piping cannot be anything 
other than significant. If we make a simple population calcula- 
tion, Holland compared with Britain, our present tonnage of — 
plastics water piping should be at least 10,000 tons a year. 


High Impact Rigid P.V.C. 


S we go to press with this issue we have details, relevant 
to the topic discussed above, of a new drive, launched by 
British Geon Ltd., on the pipe market. This is contemporaneous 
with the availability of a new type of material, polyvinyl chloride 
containing a small proportion of synthetic rubber. Marketed 
under the name Geon RA.170, the compound is a modification 
of the base polymer Geon 101, and the result is a material with 
an impact strength 15 times greater than that of ordinary rigid 
p.v.c. Moreover, high impact strengths are maintained over a 
wide range of temperatures—the Izod value at —40° C. is 1, at 
25° C., 18, and at 82° C., 19. Working pressures claimed range 
from 300 p.s.i. for 1 in. pipe down to 100 p.s.i. for 12 in. pipe. 
British Geon believes that the total market for plastics pipe 
exceeds £200,000,000 and offers this figure after a market survey 
of some magnitude. To stimulate immediate interest in the 
rubber-modified p.v.c. material, the company has decided on a 
“* crash-programme ” which includes direct participation by a 
number of extrusion companies, and a direct mail campaign and 
visits from technical sales staff, aimed at pipe users. The 
complete operation is backed by the immediate availability of 
a very impressive range of technical literature. 

The record of plastics pipe in Britain, as we have mentioned 
above, is hardly electrifying. Will this new campaign succeed, 
remembering that others have invested heavily in the past in 
similar operations designed to get p.v.c. and polythene into the 
pipe industry ? 

Two factors offer some hope of success. First, plastics 
materials have gained authority and integrity in the past five 
years. There are still episodes in our history we would prefer to 
forget, but even the most violent traditionalist has been forced 
to acknowledge that plastics are materials of construction and 
must be viewed as an addition to the range of available materials, 
wood, steel, light alloys, and the like. Second, high impact 
rigid p.v.c., that is, a rubber modified vinyl, is new, and offers a 
combination of properties that will be bound to cause interest 
in the user sphere. These properties include lightness, one-fifth 
that of steel, corrosion resistance, absence of scale formation, 
strength, ease of installation, self-coloured possibilities, and 
eificiency over a wide temperature range. 

It is a feature of our major raw materials manufacturers that 
they have long prosecuted the policy of “* over-the-hill ” sales. 
By creating user interest and demand they feed back business to 
fabricators and thus increase the markets for their own materials. 
This policy is entirely admirable but it should be in addition to, 
and not in place of, aggressive salesmanship by the fabricators. 
The active co-operation of the extruders in this British Geon 
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exercise is both laudable and vital, and if all involved work as a 
team, the lethargic state of the pipe industry may well be 
galvanized into what we are all seeking—a major outlet for our 
products. 


Synthetic Rubber 


HE manufacture of a synthetic material, that is, a material 
that is not found in a naturally occurring form, such as 
polythene, or polystyrene, is remarkable enough. When however 
we try to emulate Nature, by synthesizing natural materials, 
we embark upon the most remarkable scientific exercise of all, 
for Nature is infinitely skilled in the manipulation of molecules 
both large and small, by comparison with which most of our 
efforts are but clumsy attempts to copy. When success is 
achieved, it is a remarkable tribute to our ingenuity, and synthetic 
rubber, although by no means new, is one such a success story. 
The new £6,000,000 plant of the International Synthetic 
Rubber Co., at Hythe, on Southampton Water, is deceptive in 
appearance. It is big, embracing over a 4 million square feet of 
installations, and it is new (it went on stream only a short while 
ago), but it is difficult to remember, when walking round the 
smoothly working plant, that one of the polymer scientist’s 
most successful synthesis is here being performed. 

The I.S.R. plant is Britain’s first venture into the bulk pro- 
duction of general purpose synthetic rubber. Employing 
butadiene and styrene, in the ratio of 3 to 1, the butadiene 
requirement is met by the Esso Petroleum Co. refinery nearly 
two miles away at Fawley. The equity capital for the company 
has been subscribed by the U.K. tyre companies, who use a 
proportion of the synthetic rubber in all their motor car tyres. 

British purchase of this type of synthetic rubber, before this 
new plant came on stream, was in excess of 25 million dollars a 
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year. Intol, the name under which the I.S.R. product is marketed 
is thus a most valuable asset to our economy, and with a through- 
put of 70,000 tons a year, Hythe should well be able to meet the 
present demand and provide a margin for sales overseas. 


K.I.D. Dispute 


N November 26 the Board of Trade announced a decision 
that will have wide and serious repercussions on the plastics 
industry. 

In October the Board appointed a Tribunal to consider an 
application by Imperial Chemical Industries Ltd., Bakelite Ltd., 
The Distillers Co., Ltd., and Monsanto Chemicals Ltd., that 
certain polymers, including polythene and p.v.c., be considered 
as synthetic organic chemicals and therefore liable to 334% key 
industry duty. 

The Tribunal found that these polymers were not synthetic 
organic chemicals, and thus the duty chargeable on these 
materials when imported from foreign sources at present 
remains unchanged at 10%. 

This decision can only be deplored. Whatever the merits of 
the arguments presented to the Tribunal, the information 
available suggests that the decision rested on the interpretation 
of the words “synthetic organic chemicals.” This may well 
have been the only route open to establish a key industry duty 
ruling, but as a matter of national importance the issue should 
be viewed against a far wider background. 

The following tariff figures were quoted in a recent issue of the 
Financial Times:—U.S.A. 35%; Japan, 20%; France and 
Italy, 25%. Japan’s exportable surplus of p.v.c. at the moment 
is in the region of 100,000 tons a year, and this is only one of 
many significant figures available. This evidence suggests 
strongly that some new way should be found to press the case. 


MOULDING POWDER AND SHOT 


Readers of this column have come to expect the very latest 
in information, and rightly so. Who gave you the golden plated 
polystyrene saxophone, the gramophone record in the breakfast 
And Now, cereal, the clean banana ? Why, the very same bloke 
B .._ that now announces the bubbling candle. Erinoid 

ubbling h. : 

ave just sent me the perfect Christmas tree decora- 

Candles tion, one that will astonish the young and calm the 
more elderly at this festive time. Mellowes & Co., Ltd., have 
moulded the bases of the lights in the photo below in Erinoid 
heat resistant polystyrene for the R.L.P. Miniature Bulb Co., 
of Barnsley. When the current is switched on, coloured liquid 
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in the glass tubes rises in a continuous stream of small bubbles. 
This is a complete break-away from wax candles, which may 
burn the tree and the house down, and the unexciting coloured 
lights, which stay on, or off, depending on whether someone has 
put the plug in. Indeed, an element of alchemy is introduced by 
these glistening glass tubes, silently bubbling away, turning 
coloured water into a magic elixir. Eminently suited to the space 


age. 
* * * 


Last month, with the help of a super photograph, I did my 
bit to whip up the current craze for hula-hoops. Since when 
my post has been heavy and not un-acrimonious. Questions have 

1 Took been asked in the Dutch House of Commons, hoop- 
My Hoop mania there having held up supplies of urgently 

needed pipe for water supply. Would that the same 
toa Party could be said here ! Also a lady in Amsterdam has 
strained a totally unpronounceable muscle through hooping 
6,422 times, which is obviously carrying the thing too far. In 
America a fiend, but an obviously opportunist fiend, cut a 
hoop in half and illicitly syphoned petrol out of cars not belong- 
ing to him. In Tokyo, it is reported, they have been banned on 
streets and in schools as constituting a live hazard, which I do 
not understand. Even the Archers, in a recent programme, 
started hooping, and I was presented, by my pals at Hoechst 
Chemicals, with a lovely hoop in Hostalen polythene for my 
exclusive use. I’m all right now if I don’t try to bend too 
suddenly. The craze seems to continue unabated and the only 
problem now is quality. A few wide-boys have moved in, here 
and in the States, producing hoops of very dubious quality. A 
pity, because hula-hoops, potty or not, have caught the public 
imagination throughout the world, and poor quality products 
will bounce back at us in the same way that the post-war p.v.c. 


escapade did. Doassoppy. 
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P.v.c.-coated steel sheet is used for the decorative 
panels in the new platform restaurant at Euston 
station, one of the first uses of Stelvetite in public 
buildings. 





Laminates of P.V.C. to Steel 
and Hardboard 


By W. E. MARTIN, B.Sc.* 


HE laminating of thermoplastic sheeting to hardboard and 

steel represents the latest large scale attempt to provide a 
decorative and useful coating to materials of construction. 
Painting has been brought to a high degree of perfection, both as 
a decorative and a corrosion preventing finish. The colouring, 
printing and embossing of thermoplastic sheeting, however, 
has made such progress that a very much wider range of decora- 
tive effects is possible with them than even the most intricate 
painting techniques. In addition, it is possible to provide such 
thicker, harder wearing coatings, in many cases cheaper than 
conventional painted finishes. Laminates of current com- 
mercial interest are:— 


(1) P.v.c. to steel. 
(2) P.v.c. to hardboard. 
(3) P.v.c. to aluminium. 


P.v.c. is the common factor in all these and undoubtedly, this is 
because it is the highest developed in the commercial sense, of all 
the thermoplastic sheeting materials. It is certainly true that the 
methods of lamination which have been evolved have been 
influenced by the particular nature of p.v.c. It is equally true, 
however, that the bulk of the technological problems which 
have been solved in achieving a commercial lamination process 
for p.v.c. will be applicable to other types of thermoplastic 
sheeting when they come along. 

Laminates to steel and aluminium are largely interesting 
because they may be fabricated and deep drawn without dis- 
turbing the protective coating. The p.v.c. may be put on either 
one or both sides of the sheet, although commercial exploitations 
of the product to date is dependent on one side coating only. 
Laminates to hardboard are chiefly of interest because they 
represent one of the cheapest ways of putting a highly decorative 
surface finish on to flat surfaces. 

Press lamination of p.v.c. to steel, aluminium and hardboard, 
has been known for quite a long time and was certainly practised 
in Great Britain soon after the end of the last war. However, 
universal interest was not awakened until I.B.M. in the United 
States, encouraged the use of a press laminated material made by 
the Hood Rubber Co., a division of B. F. Goodrich Co. I.B.M. 
were, in fact, the real pioneers of the exploitation of this product, 





* B.X. Plastics Limited. 


since they encouraged methods of fabrication and laid down 
working specifications for the laminated sheet. Some time 
later, the U.S. Rubber Co., gave considerable publicity to their 
Marvibond process and this clearly quickened the world interest 
in the product. Development of the process was, however, 
largely carried out by the plastic companies, and it was not until 
two large steel companies in Europe took an interest that any 
really large scale commercial development has taken place. 
In Belgium, the Phenix Works S.A. have developed the Marvi- 
bond process into an extremely efficient one, while in Britain, 
John Summers & Sons, Ltd., have developed their own process 
for coating continuous coil. The latter plant probably represents 
the only successful continuous coil full scale laminating plant in 
the world today. One of the main reasons for the interest in 
p.v.c. coating is, of course, its low cost. First quality p.v.c. 
coating may be had for between 3d. and 6d. per sq. ft. The cost 
of the actual adhesive to achieve lamination is about 1d. per 
sq. ft. It will be seen, therefore, that if the lamination process 
can be developed on sound lines and on sufficiently large scale, 
the cost for providing first quality decorative finish to sheeting 
can be quite low and should compete very favourably indeed 
with any other form of decoration. 

Considerable data has been published already on this lamina- 
tion process and this paper is intended to serve as an introduction 
to the principles involved and discuss briefly some of the 
difficulties which have been experienced in developing the 
process to a commercial scale. That the difficulties have been 
overcome is manifest by the large number of applications for 
which the materials are now being used. The full impact, 
however, awaits the widespread dissemination of specialized 
fabricating techniques. 


Bonding of P.V.C. to P.V.C. and Compatible Materials 

In order to appreciate the problems of bonding p.v.c. to dis- 
similar materials, such as steel and hardboard, it will first of all 
be necessary to examine some of the problems of laminating 
p.v.c. to itself. This is a widely practised art on which con- 
siderable data exists. In the manufacture of rigid p.v.c. sheeting, 
for instance, the raw polymer is converted first of all into 
approximately 10/1,000 in. continuous sheet by a calendering 
process. This material is then laminated in presses to any 



















































































Fig. |. Continuous 
laminations of two 
thin plies. 


suitable thicknesses by 
heating sufficiently to 
cause the surfaces to 

—_ join together by fusion. 
Provided that the correct 
temperature is achieved 
for fusion, comparatively 
small pressures are re- 
quired to affect the actual 
join. 

The fusion of two plastic surfaces is pictured as the intimate, 
inter-mingling of the polymer chains. It can be shown that the 
temperature at which this inter-mingling takes place is quite 
critical and is in the region of 180° C. The actual temperature 
will vary from polymer to polymer. One of the main problems as 
regards the commercial application of this data is how to achieve 
this temperature evenly over quite large areas, usually at least 
1 m. X 2 m. and sometimes through quite considerable thick- 
nesses of material. The problem is further aggravated by the low 
thermal conductivity of p.v.c. itself and the fact that it starts to 
decompose fairly rapidly at this temperature. Furthermore, 
at 180° C. the material itself flows very easily under quite small 
pressures. If only a small degree of fusion has taken place at the 
surface, it is possible to part the plies by purely mechanical 
means. A sheet which is thoroughly laminated to all mechanical 
tests, may, in fact, have a degree of fusion considerably less than 
100% and if such a sheet is soaked for a long time in a weak 
solvent, then the solvent will creep along the planes of least 
fusion and eventually separate the sheet into its individual plies. 
It will be appreciated, therefore, that it is quite possible to 
evaluate the degree of lamination by strictly practical means. 
All told, press lamination is quite a costly and difficult business. 
Where, for instance, it is necessary to laminate just two 
10/1,000 in. sheets together, the process is very costly indeed. 





Continuous lamination of two thin plies has been known for 
aconsiderable time. This method is illustrated diagrammatically 
in Fig. 1. This method has been used for many years, particularly 
in the lamination of two thin films of plasticized p.v.c. As 
commercially practised, however, this process does not achieve 
100% fusion between the surfaces, although the degree of fusion 
is perfectly adequate for the purposes in mind. If one sets out to 
achieve 100°4 fusion with this process, it soon becomes quite 
obvious that there are considerable difficulties, the main one 
being that at the correct fusion temperature, the sheet has almost 
zero strength and will not even support its own weight. 


P.v.c. can be fused to p.v.c. and to a limited number of other 
plastic materials, such as polymethylmethacrylate and certain 
synthetic rubbers. With these materials, it is said to be com- 
patible. Their polymer chains will intermingle when mobile at 
high temperatures and stay intermingled when “ frozen.” P.v.c. 
is not, however, compatible with a great majority of the materials 
with which it is desirable to form laminates. For example, soft 
plasticized p.v.c. will not laminate usefully to hardboard under 
any conditions of heat and pressure. There are, however, 
several ways in which p.v.c. can be bonded to materials with 
which it is not compatible. For some purposes, a fairly mild 
bonding is satisfactory and there is a considerable family of 
adhesives, known as tack adhesives, with which it is possible to 
achieve a useful degree of bonding. However, for the com- 
mercial purposes, we envisage for the finished laminate, the order 
of adhesion possible with these tack adhesives is not great 
enough. We are left, therefore, with the problem of fusing the 
p.v.c. to an intermediate layer and then of fusing this layer to the 
base sheet itself. At first sight, it would appear that there might 
be a whole host of adhesives which would perform this task, 
since there are a number of active solvents of p.v.c. The 
mechanism of fusing two surfaces together by means of an active 
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solvent is well known, but it can be demonstrated that there is no 
known solvent adhesive which will fuse thin plasticized p.v.c. 
sheet to an intermediate layer in a fully satisfactory fashion. 
Amongst other considerations is the fact that a really active 
solvent will diffuse into the p.v.c. itself and is apt to cause serious 
surface distortions. 


Bond Strength to Metal and other Base Materials 


We must now examine the problems of adhesion to an inter- 
mediate layer to the base-board itself. Vinyl coated hardboard 
is used almost exclusively as a flat panel, the vinyl coating being 
used either to provide a decorative finish or a chemically resistant 
one. A fairly low order of adhesion can therefore be tolerated 
and can be obtained by fusing the inter-layer with the surface 
fibres of the board. There are many vinyl polymers which will 
form a film capable of bonding easily into plasticized vinyl 
sheet and capable of flowing easily in between the fibres of a 
material like hardboard. 


Since tack adhesion is not sufficient, there are two ways of 
achieving a bond to metal. 


(a) By mechanical keying to a suitably fissured surface, and 
(b) by chemical bonding. 


By this latter, we mean the formation of primary chemical 
bonds between the adhesive itself and the metal atoms. There 
are a number of easily flowed vinyl resins which would give an 
inter-layer which would not fuse with the p.v.c. skin and fuse 
into the fissures in the metal sheet surface. It is found in practice, 
however, that this simple answer does not give a completely 
satisfactory result and it is necessary to achieve some degree of 
chemical or primary bonding. Several plastic materials are 
apparently capable of developing primary bonding to steel, viz., 
various epoxy resins, certain phenolic resins and certain vinyl 
copolymers. It is worth stressing the word ‘‘ apparently ”’ here, 
since there is a considerable body of opinion amongst workers 
in this field that good bonding to steel is achieved solely through 
mechanical keying and that primary bonding as normally under- 
stood does not take the place. The vinyl copolymers are, of 
course, compatible with the p.v.c. sheet while the others men- 
tioned need to be admixed suitably with some compatible carrier 
material to form a satisfactory inter-layer. Such materials are 
to be found in the large family of synthetic rubbers and it is an 
experimental fact that useful steel and aluminium/vinyl laminates 
can be made, using adhesives based on these materials. 


Adhesion of the inter-layer to the metal surface must be of a 
very high order. Traces of substances well known to sheet metal 
works will affect the degree of adhesion profoundly and it is 
essential therefore that the surface of the steel or aluminium 
sheet should be as clean as possible. It will also be useful if the 
surface is suitably fissured to provide some mechanical key for 
the adhesive. In practice, this is achieved by a continuous wet 
process of alkali cleaning which removes all the grease, followed 
by a light phosphating in the case of steel, chromating in the case 
of aluminium. The part which these phosphate and chromate 
coatings play in the adhesion is not fully understood and it 
would appear that they may not be necessary when using the 
phenolic/synthetic rubber adhesive system. Phosphating, 
however, is a convenient way of giving protection against 
rusting on the uncoated side of the sheet and prevents rust 
spreading from exposed edges underneath the p.v.c. coating. 
On these accounts alone it is worth doing. 

Many factors affect the final choice of an adhesive material, 
for example:— 


(1) Which system gives the best combination of mechanical 
keying and chemical bonding? 


(2) Overall cost. 
(3) Ease and efficiency of application. 
(4) Reproducibility of product. 

(5) Ageing characteristics. 
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It will be obvious to anyone, versed in the difficulties of 
scaling up from laboratory experiment to industrial production, 
that the final solution requires investigation of a considerable 
number of problems. It is not proposed to deal with these 
problems in detail, but we can, however, enumerate and discuss 
briefly the most important data. 


Method of Applying Coating 


It is found experimentally that an adhesive coating of about 
half thou. is required to produce a satisfactory bonding. This 
thickness varies with the adhesive system used, but it is of this 
general order. It is also found that the thickness is reasonably 
critical and hence must be achieved uniformly over the whole 
sheet. With all the adhesives discussed above, the only practical 
method of achieving such a uniform thin coat is to use a quite 
thin solution. Application by doctor knife is not possible since 
none of the sheet materials we are considering are flat enough. 
Since it is essential that no solvent remain in the finished laminate, 
the only fairly volatile solvents can be used. This consideration 
virtually precludes spraying and even ‘makes roller coating a 
difficult operation. Curtain coating is certainly a very good 
method, but this is only applicable to speeds which are rather 
higher than appear feasible. Up to date, the only practical 
method is roller coating and even here it is not possible to achieve 
100% satisfaction. It appears to be impossible. to prevent the 
adhesive being applied to the sheet in a series of narrow stripes. 
In addition, the solvents used in these adhesives attack the rubber 
rollers. 

The p.v.c. used is slightly wider than the steel being covered. 
This is in order to ensure that all the steel surface is covered not 
only for the sake of the product itself, but also to protect the 
rubber laminating rolls from the hot adhesive on the steel 
surface. 


Reproducibility of Adhesive 


Unfortunately, it is extremely difficult to obtain a high degree 
of consistency, either in the various raw materials or in the 
made up solution. It will be obvious that the overall cost of 
adhesive is dependent on minimizing this variation. 

Ageing Characteristics 

A laminate must have a guarantee of useful life and it is not 
unreasonable to expect a life of 20 years under good conditions. 
The adhesive, therefore, must meet these conditions, having in 
mind that the material composing the outer skin is a plasticized 
p.v.c. It is possible for plasticizer to migrate from the p.v.c. 
into the adhesive inter-layer and not only to weaken this layer 
mechanically but also disrupt the bond to the metal. The 
matter is further aggravated by the possibility that for a large 
portion of its life, the adhesive layer will be held at temperatures 
appreciably above normal room temperature. Rigorous testing 
is therefore essential and there is probably nothing to replace 
straight field trials. One standard accelerated test for the effect 
of plasticizer migration is to hold the laminate at 75° C. for a 
period of three months. After this time, it is essential that the 
bond shall not be impaired appreciably. 


The Bonding Process 


We must now examine the bonding process itself. We have 
seen that it is necessary to cost the base sheet with a solvent 
adhesive layer. The solvent must then be removed and the 
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Fig. 2. Garden furniture in Stelvetite is hardwearing 
and attractive to look at. 


adhesive layer raised in temperature until: (a) It forms a 
mechanical key to the sheet and also probably forms primary 
bonds, and (b) it can be fused to the p.v.c. coating. 

Fig. 3 depicts the apparatus in its simplest form. By extracting 
a suitable volume of air in section A, air will be drawn in over 
the heaters in section B and this in turn will heat the adhesive 
layer and remove the bulk of the solvent from the adhesive film. 
The small amount liberated in the heating chamber itself will be 
insufficient to cause a fire or explosion. In section B, sufficient 
infra-red heating is applied to raise the temperature of the 
adhesive layer to its proper level. Phenolic bonding to metal 
takes place at approximately 250° C. whereas maleic modified 
vinyl acetate/vinyl chloride copolymers bond at about 140° C. 
In order to bond the vinyl sheet to the adhesive layer, it is 
necessary to have the steel/adhesive at about 190° C. When the 
cold p.v.c. sheet is brought into contact with the steel/adhesive 
at this temperature, there will be a drop in temperature. It is 
difficult to find out exactly what happens but it seems likely that 
bonding of the plasticized p.v.c. sheet to the adhesive layer 
takes place at between 150° C. and 160° C. It is possible to raise 
the temperature of the p.v.c. sheet somewhat so that the steel/ 
adhesive may be as low as 170° C. at the lamination point. This 
lower temperature has many advantages but it is very difficult 
to raise the temperature of the p.v.c. in an even fashion more 
than a few degrees centigrade. In addition, the p.v.c. sheet is 
liable to billow and wrinkle due to release of strain and this gives 
rise to an untidy appearance in the laminate. At higher tem- 
peratures than 190° C. the p.v.c. coating would be damaged so 
that in the case of the phenolic/synthetic rubber adhesive system, 
it is necessary to cool the sheet down from 250° C. in section B 
to 190° C. as it passes through the laminating rollers. The con- 
trolled heating of the base sheet and its adhesive layer is not a 
simple matter. In the first place, it is difficult to achieve uniform 
infra-red heating over large areas. There is, of course, the edge 
effect and in addition infra-red heaters appear to change their 
characteristics with time. Secondly, the emissivity of the surface 
receiving radiation is not constant, and to add to these conditions, 
it is extremely difficult to measure the temperature of a moving 
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steel or aluminium sheet at these particular temperature levels. 
The actual lamination is effected by either one or two pairs of 
loaded rubber-covered rollers which exert a pressyre of approxi- 
mately 100 lb. per sq. in. on the laminate. The laminate is 
cooled as soon as possible after leaving the rollers in order to 
preserve as much of the embossed surface of the sheet p.v.c. as 
possible. Laminating lines work at anything from 1 m. to 15 m. 
per minute, either with separate sheets or with continuous coil. 
At low line speeds, it is a comparatively simple matter to track 
the p.v.c. sheet on to the moving sheets, but at high-line speeds, 
mechanical aids have to be employed. 


Finishing 
It is essential to protect the uncoated surface of steel sheet so 
as to guarantee it against rusting, both in storage and, as far as 
possible, in its end use. Two-side coating with p.v.c. sheet is 
possible but is not yet an economical proposition, while the light 
phosphate coating does not givemore than temporary protection. 
Painting gives a very good product and this method is largely 
used in Belgium. In the John Summers plant, the finished 
laminate is given a coating of zinc by electro deposition. The 
p.v.c. is unaffected, of course. It might be thought that a p.v.c. 
coating put on to zinc covered sheet would be very effective, but, 
unfortunately, it has not yet been found possible to effect a 
permanent bond to a zinc surface. Bonding to a tinned surface 
appears to be a distinct possibility and manufacture of a laminate 

to tinplate has commenced in the U.K. 


P.y.c. Sheet 


The nature of the laminating process and the nature of the end 
product itself call for anumber of special qualities in the plastic 
sheeting. In the first place, the sheet must be capable of being 
heated to a temperature of about 190° C. without losing its 
surface finish. Secondly, it must be scrupulously free from surface 
imperfections. Minor imperfections, unnoticeable in ordinary 
plastic sheet applications, where the material never lies perfectly 
flat, show up glaringly when laminated to a sheet of metal. 

Further consideration must be given to the fact that these 
laminates will be expected to have a life of something like 20 
years. The plasticizer system used must therefore be one which 
will not dry out and cause cracking, nor affect the adhesive itself 
or its bond to the metal surface. A proportion of these laminates 
will be used out of doors and in any case are always liable to be 
exposed to sunlight for long periods. The formulation of the 
sheet must, therefore, meet the most stringent colour fastness 
specification. Where a printed effect is used, it too must be fast 





Fig. 4. An example of Stelvetite expanded by the Expanded Metal 
Co., Ltd., showing how well the p.v.c. adheres at the sheared edge. 
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to weathering. Since the p.v.c. sheet is always expected to 
prevent the base steel sheet from rusting, it must also be scrupu- 
lously free from pinholes. 


It is possible to laminate an unplasticized p.v.c. sheet to both 
steel and hardboard, but these products can only be used for 
flat work or, in the case of steel, for only the shallowest of draws. 
The general run of steel laminates must be capable of being deep 
drawn and for these, a plasticized sheet must be used. 


Bond Strength 


The strength of the bond between the vinyl sheet and the metal 
can conveniently be gauged by measuring the force required to 
strip the plastic from the metal by peeling at a constant speed. In 
practice, strips 1 in. wide are used. The vinyl film is stripped 
from the metal at a fixed angle and speed. Using this test, a 
good bond will require a pull of at least 30 lb. to strip the vinyl 
from the metal. This force is often large enough to break the 
vinyl film used and with films of 8/1,000 in. and less, it is not 
possible to peel a well bonded film. 
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Fig. 5. Bond strength of metal to vinyl laminates. 


Bond strength of laminate of current manufacture is tempera- 
ture sensitive. Fig. 5 shows the variation with temperature over 
the range of 20° C. to 70° C. It will be seen that at quite high 
temperatures the bond strength is high. 


Cost Considerations 


With any new development of this kind, it is always important 
to have some data on cost matters. P.v.c. sheet itself is in very 
large production and exists in a very great variety of colours and 
patterns and embossings. In general, it costs somewhere between 
3d. and 6d. per sq. ft. for a material, say, 10/1,000 in. thick. 
Although the particular p.v.c. formulation used for this work is 
a special one, the decorative effects are available as in the large 
commercial range of p.v.c. The adhesive costs approximately 
ld. per sq. ft. With a continuous lamination process, such as 
we have described, working at, say, 20 ft. per minute, it should 
be possible to make a laminate at fairly low production cost. 
There is, however, one very large snag. One slight imperfection 
on the sheet measuring 1 m. x 2 m. renders it unacceptable for 
the large bulk of uses and such imperfections can arise from many 
sources. They can arise in the p.v.c. sheet itself, in minor faults in 
application of the adhesive, in the presence of particles of foreign 
matter which alight on the adhesive during its passage through 
the machine and, unfortunately, in a host of other minor ways. 


The author acknowledges with thanks the permission given by 
the directors of BX Plastics Ltd. to publish this account. 
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Printing and Engraving Plastics 


ONE of the early applications for plastic sheet material was 
its use, suitably printed, as a nameplate. Today this 
application is so familiar that it is rarely noticed and its ramifica- 
tions extend from the butcher’s or greengrocer’s price label to 
control panels for electronic equipment embracing printed 
circuits decorative trims, and give-away advertising media. 
There are three principal methods of printing rigid sheet. The 
silk screen process, hot-press foil printing, and engraving and 
filling. To these three must be added the etching process used 
for the production of printed circuits. Although the process is 
confined to this one type of application. The silk screen process 
is a familiar printing method which does not involve the user 
in expensive equipment and gives satisfactory results for limited 
production runs. The process is in many cases operated manually 
and production rates are low. Semi-automatic and even fully- 
automatic plant is available but its use is exceptional rather 





The electronic camera which automatically produces a multi- 
impression negative. 


than general. A modification of this process is by offset where 
the print or design is transferred to a rubber or gelatine pad and 
from this pad to the article. The second method mentioned, 
that of hot-press foil printing employs an engraved and heated 
die usually manufactured from brass 
which by heat and pressure transfers the 
marking ink from the foil to the article 
beneath. This again is often a manually 
operated machine with consequent low 
output rates. Nevertheless this type of 
printing is used extensively in the plastics =) 
industry and where production quantities 
warrant a fully-automatic machine output 
figures of up to 3,000 per hour can be 





The main production line showing developing, 
and off-set litho printing plant. 





obtained. Finally there is engraving. This is more often than 
not a specialized operation involving a skilled craftsman and 
consequently is used principally for dials, scales and other 
similar applications. 

From the foregoing remarks it can be seen that printing on 
plastics is often a comparatively expensive process owing to slow 
production rates. In an endeavour to overcome this Millet, 
Levens Ltd., of Borehamwood, Herts., who have for many 
years been engaged in the printing of nameplates, have developed 
their chemical etching process. This process provides an 
alternative to machine engraving reducing both the time taken 
and the skill required. 


Chemical Engraving 

The first stage in the process is the preparation of an enlarged 
black and white drawing of the design or type to be used. These 
enlargements vary from 2:1 to 200:1. This enlargement is 
then photographed and the negative reduced to its final size. 
An electronic camera then reproduced a series of these negatives 
automatically on a master negative plate, 18 in. x 24in. A 
litho plate is made from the master negative and after careful 
examination and retouching where necessary this plate is fitted 
to an off-set litho machine by which machines the multiple 
designs are transferred to 16 gauge polished copper sheet using 






























































Pantograph machines which are used in conjunc- 
tion with copper masters for short run engraving. 


special resist inks. The inked impression 
on the copper is powdered with bitumin 
dust and the sheet is passed through an 
infra-red oven where the bitumen is fused. 
A further careful examination is made before 
the copper sheet is deep etched by acid. 
The depth of the etching is controlled by the 
strength of the acid and the length of time 
the copper is subjected to its attack. For 
deep etch work the depth reached is up to + in. The copper 
master which now has raised characters on it, is washed, dried, 
and immersed in solvent to remove the bitumin. Finally it is 
plated. The etched master is then used as a mould and placed 
in a multiplaten press with the sheet plastic and the impression 
transferred to the plastic sheet. The indentation is then filled 
and the sheet cut up to the individual nameplate sizes. 

This then is the chemical engraving process and it can be 
readily appreciated that it offers many advantages. Primarily 
there is no limit to the type of character or design that can be 
reproduced, as well as the conventional roman script, Greek, 
Arabic, Chinese and Russian characters can after being drawn, 
be printed without obtaining type. On the design side, size is the 
only limitation but even this can be surmounted. This process 
also lends itself economically to short runs and even where 
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special deep indentation is required, the copper master can be 
used in conjunction with a pantograph machine. 


Printed Circuits 

A subsidiary company of Millet, Levens (Engravers) Ltd., is 
Printed Circuits Ltd., which as its name implies handles work 
on copper clad laminates. The processes used are basically the 
same as those employed to make the copper master in the 
chemical etching process. There are, of course, variants and 
these include alternate methods of printing and a special etchant. 
The etching process itself has to be rigidly controlled both for 
immersion time and for the pH value of the acid. 

Besides printed circuits this company has developed a 
decorative laminate having a burnished copper overlay design 
for use as furniture trims, wireless cabinet decoration and 
similar types of work. A variety of 
backgrounds in colour and natural wood 
finishes are possible and the same design 
can, of course, be reproduced having 
any of these backgrounds. A further 
suggestion for this type of work is for 
counter displays and permanent notices. 
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East German Research into Plastics 


By M. KAUFMAN, B.Sc., F.R.I.C., A.P.I. 


A further report on a recent tour of the East German plastics industry. A previous article appeared in the September issue of ** Plastics.”’ 


HE planned expansion of the Plastics 

Industry of East Germany, which I have 
described in a previous article (1), presupposes 
a corresponding effort in research. It is 
characteristic of the modern “ scientific ”’ 
industries that the expenditure on research and 
development, based on turnover, is relatively 
high. This seems to be true on both sides of 
the Iron Curtain. In East Germany (D.D.R.) 
it is reflected in the existence of two Institutes 
for plastics, as well as in the laboratories of 
the raw material producers and machinery 
research organisations. 

The two institutes are given over entirely to 
plastics and polymer research. One, in Leipzig, 
is called the Institute for Chemistry and Tech- 
nology of Plastics. The second is the smaller 
of the two and is part of the German Academy 
of Sciences in Berlin. 

The East German Academy of Sciences is 
situated in a suburb of the capital and houses 
a number of disciplines. The site was developed 
originally as an aero-research centre in the 
Hitler period. It is currently being further 
extended but now contains Institutes for 
optical and spectroscopic research, for crystal- 
lography, for organic and inorganic chemistry 
and for radio research. 

The Plastics Institute shares a building with 
the Institute for Organic Chemistry and is 
directed by Dr. A. Wende. It has a staff of 
125 including 25 graduates. In discussion the 
Director, and his deputy Dr. H. Jahn, explained 
that their work was based on polyesters and 
epoxide resins and is organized in the following 
departments: 

1. Chemistry of high polymers with Dr. Jahn 
in charge. This is divided into laboratories 
dealing with phenol-epoxy resins, heterocyclic 
epoxides, unsaturated polyesters and so-called 
macromolecular reactions. These last include 
copolymers of polyacrylonitrile and epoxy 
resins. The department also has a semi- 
technical scale laboratory for dealing with 
10-50 Kg. batches. 

2. Physical and chemical analysis of high 
polymers. Frau Dr. Lenz leads this group, 
which is concerned with the characterization 
of: the macromolecules. Molecular weight 
determination by the end group method has 
been extensively employed by estimation of the 
terminal carboxyl groups of the polyester. 
They have elaborated potentiometric techniques, 
using glass electrodes, which have been reported 
in Makromolekular Chemie (2). Molecular 
weight measurements of polyesters ranging 
from 3,000 to 30,000 have also been carried 
out in Helfritz osmotic cells and viscometrically 
in the Ostwald apparatus. Structure of these 
polyesters has also been studied by their 
thermal decomposition and the measurement 
of the carbon dioxide liberated and the 
hydroxyl groups present. 

3. Physics of high polymers. Dr. Altenburg 
directs a group of physicists working on the 
examination of unsaturated polyesters, mainly, 
by ultrasonic methods and by infra-red 
spectroscopy. They also carry out more 
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routine electrical and mechanical testing of 
products prepared by other departments. 
Ultrasonics radiation have been used in two 
ways by Dr. Altenburg and his colleagues. 
Firstly in the degradation of polymers. In this 
connection they have published a compre- 
hensive literature survey (3) and some contri- 
butions on theoretical aspects (4), (5), (6). 
Secondly they have been studying the correla- 
tion between velocity of sound through plastic 
bodies and their molecular structure. 


New Types of Epoxide Resins 

The biggest proportion of the effort of the 
Institute is devoted to the investigation of new 
materials and although I do not believe that 
their work on epoxides will lead to radical 
changes in the field of plastics, I found their 
work most interesting. The object of their 
research is to produce resins with better 
processing characteristics at low temperatures, 
i.e. principally resins with lower viscosities and 
they have also joined the search for good, 
stable, non-toxic hardening agents in place of 
the polyamines. Dr. Jahn has been investigating 
systems based on the conventional diphenylol- 
propane-epichlorhydrin (7) and their various 
technological applications. Dr. Wende and 
his assistants have been exploring some of the 
possibilities opened up by the substitution of 
the phenolic component with other lower 
molecular weight polyfunctional compounds, 
in particular the heterocyclic symmetrical 
trifunctional triazine ring (8). 

Initial efforts to synthesize the epoxide by 
the condensations of cyanuric acid with 
epichlorhydrin using dilute aqueous caustic 
soda as catalyst were unsuccessful. The product 
was a triazine polyalcohol. Cyanuryl chloride 
also led to the glyceryl derivative. 


cidoxy, triazine (tritri) but a variation such as 
for example 2 mols. of glycidol and 1 mol. of 
ethanol results in 2-ethoxy 4, 6 diglycidoxy— 
1, 3, 5, triazine (ADT). In fact the reaction 
between cyanuryl chloride and epoxy alcohols 
is of a general nature and one obtains alkyl, 
alkenyl, alkaryl, aryl, cyclic or heterocyclic 
triazine epoxides from the corresponding 
alcohols. 

The Berlin workers referred to American 
publications dealing with this type resin (9), (10) 
and pointed out that there were preparative 
differences arising from the use of different 
solvents and condensing agents. The Germans 
claimed higher yields and purer products. 

A comparison of some uncured triazine and - 
typical phenolic epoxides is given in Table 1. 

The next two tables illustrate some techno- 
logical characteristics of these materials. 

Table 2 compares the heat stability and 
impact strength and expansion coefficient of 
various epoxy resin types. 

Table 3 gives some of the electrical properties 
of glass-fibre reinforced triazine epoxy resin. 

Another line along which they are working 
is the copolymerization of polyacrylonitrile 
and epoxides. This is a sort of block copolymer 
in which the epoxide is incorporated in a 
linear chain. Crosslinking of the product is 
then effected through the pendant hydroxyl 
groups. I was told that only relatively small 
proportions of epoxide are brought into the 
chain but 6% is enough to bring about signifi- 
cant changes in the properties of the product. 


The Institute Laboratories 
The laboratories of the Institute appeared 
to me as normal average laboratories the world 
over. The decoration and finish of corridors 
and offices were perhaps a little austere but in 
the essential matters of equipment and floor 
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The reaction between cyanuryl chloride and 
epichlorhydrin in benzene solution in the 
presence of metallic sodium revealed a new 

synthesis for triallyl cyanurate. 

Finally they made the epoxide by using an 
epoxy alcohol, glycidol, in place of the 

epichlorhydrin. 
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One mol. of the chloride with 3 mols. of 
glycidol and 3 mols. sodium gives the trigly- 





There are one or two items in the picture, 
however, that are worthy of comment. The 
bench surface consists of stone tiles. This is 
German practice, both in the East and West, 
and though I expressed apprehension about 
the casualty rate of glass apparatus I was 
assured that after an initial period of high 
breakage rate people get used to the stone 
bench top. They then benefit from its chemical 
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PLASTICS 





Properties 


Triazine Epoxide 





ADT 


Tri tri 


Phenol Epoxides 





Molecular weight 
Epoxide equivalent ... 
Epoxy groups/mol. ... 
Chlorine content % 
Viscosity cp/20° C.... 


260-280 
136-138 
1.98 
0.36 
7,000 


285-312 
102 
2.9 

0.5-1.0 

10,000 


370-380 
200-210 
1.80-1.85 
0.1-0.5 
40,000-50,000 

















TABLE 2 





Epoxy Resin Type 


Heat Stability, 
Martens, ° C. 


Impact Strength, 
Kg. cm/cm? 


Expansion Coefficient 
10-§ mm/mm. ° C. 





Araldite—Casting resin B with 20% quartz 


105-115 
120-130 


10-20 60 
6-7 30 





Araldite—Casting resin D with 25% slate 


50- 60 
50- 60 


10-20 90-95 
45 60 





Tri tri with 100% quartz 


120-125 75 
150-160 


35-40 





Tri tri: phenolic epoxy |: | with 50% quartz 





130-140 = 
145-150 a 











TABLE 3 





Surface resistivity 


Normal conditions 


9.53 x 10"! ohm. 





24 hours immersion in water 
2 hours at 65% R.H. 


1.39 x 10° ohm. 





Specific resistivity 


Normal conditions 


3 x 10'* ohm. cm. 





4 days at 80% R.H. 


1 x 10% ohm. cm. 





Dielectric constant 


Normal conditions 


50 cycles 800 cycles 





6.25 5.50 





4 days at 80% R.H. 


5.34 4.97 





Track resistance 





Absolutely Track resistant 








TABLE 4 
GROWTH OF PLASTICS OUTPUT (IN TONS) FROM 1956-1965 





1956 1958 


1960 1963 





P.V.C. 46,000 54,000 
Polystyrene ... 2,600 3,400 
Polyamides ... 1,200 _ 
Polyvinyl acetate... — _ 
Phenoplasts (filler free) _ —_ 
Aminoplasts ... 8,700 
Unsat. polyesters... 
Polythene 











60,000 
3,600 
1,600 
6,000 


100,000 
15,000 
4,000 
10,000 














resistance and easy cleanability. The photo- 
graph also shows a type of heater which is 
much in evidence there. It is an infra-red 
heater which seems to be admirably suited for 
the boiling and distillation of inflammable 
solvents, etc., a frequent laboratory operation. 
It comes in various ratings, e.g. 100, 200 and 
500 watts. 

Another item of interest among. their 
laboratory equipment was their gas-tight 
stirrer seal. I have generally found this a 
rather unsatisfactory part of a_ reaction 
assembly. Their arrangement was very simple 
and consisted of the stirrer rod passing through 
a glass tube. The essence of the matter is, of 
course, the perfection of the fit and this the 
Jena glass workers seem to have achieved. 


With a little glycerol lubrication a gas-tight 
seal is obtained. 

The library of the Institute was used jointly 
with the Institute of Organic Chemistry. Most 
of the familiar books and journals were on the 
shelves, together with rows of less recognisable 
Russian publications. I was told that these are 
not used very much by the older chemists but 
the younger ones, who have learned Russian 
at school, and they all do now, find their way 
around with facility. Russian, by the way, 
as the first foreign language, English or French, 
recently reintroduced, come next. American 
periodicals and books predominated among the 
English language publications, so much so 
that my impression was one of a dearth of our 
books and journals. 
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The developing importance of plastics in 
East Germany can be seen by tracing the short 
history of this Institute. It was founded in 1952 
as a so-called “ Laboratory.”’ In July of this 
year it achieved the higher status of “‘ Institute.” 
Soon it will be moving into new quarters which 
will permit a considerable expansion of its 
work. Inside the total available floor space 
is about 30,000 sq. ft. which will be divided 
between the three sections already mentioned. 
The one concerned with the chemistry of high 
polymers, for example, will occupy 20 labora- 
tories, 10 offices and 16 associated rooms such 
as weighing, autoclave, refrigerated rooms and 
soon. The other departments will be somewhat 
smaller and in addition the building will house 
administration, library and workshops. 


Plastic Car Bodies 

There has been so much said and written in 
this country and the U.S.A. about plastic car 
bodies, with such little result on the road, that 
I was quite surprised to find that there was a 
car with a plastic body in mass production in 
the D.D.R. The surprise was the greater when I 
discovered that this body was not made from 
glass-fibre and polyester but from cotton-filled 
phenolic resin (Duroplast). 

In an article on the current model, written 
in a non-plastics journal (11), the writer 
describing the car says in passing, “ The 
advantages of a Duroplast body have 
become very widely known through the P.70 
(an earlier style). This material, greeted at first 
with scepticism, is now accepted enthusi- 
astically.”” 

The model is known as the P.50 “* Trabant ” 
and is made in the automobile works at 
Zwickau. It is a development of the earlier 
P.70, which was a bigger car. 


Plastics Production 

In the previous article I gave some informa- 
tion on the plans for the production of various 
types of plastics in East Germany for the next 
few years. Since the time of writing, however, 
more detailed figures have been published and 
these are given hereunder. 

Thus in the period from 1958-65 p.v.c. and 
phenolics output will be doubled, polystyrene, 
polyamides and aminoplasts will increase by a 
factor of five and the large-scale manufacture 
of high- and low-pressure polythene, unsatu- 
rated polyesters, epoxy resins, polyvinyl 
acetate, acrylics and p.t.f.e. will be initiated. 
The production of siiicones, polyvinyl alcohol 
and acetals and’ cellulose derivatives will be 
extended. In all, plastics production will reach 
a total of about 300,000 tons per year. 
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The original articles from which these 
abstracts are taken can be seen at the 
Patent Office Library, 25 Southampton 
Buildings, Chancery Lane, London, 
W.C.2. Photostat copies can be obtained 
from the same source, price 1/6 per 
page (postage extra). It should be noted 
that the page number given below the 
abstract is that of the page on which the 
article commences. 











MATERIALS 


TRANSPARENCY OF GLASS-FIBRE 
REINFORCED POLYESTERS 

URUNEN and Berndtsson investigated the 

effect upon the transparency of polyester 
resins reinforced with glass-fibre, of the 
following factors: catalyst; accelerator; time 
and temperature of curing; effect of ageing; 
moisture (on the glass); impregnation with 
styrene monomer; glass content; specimen 
thickness; transparency and scatter effect. 
The authors present their data in detailed 
tabular form with commentary, and full 
experimental procedure is described. 
(Kunststoffe, 1958/May/200.) 


RESINS FOR GLASS-FIBRE REINFORCED 
PLASTICS 


D*: ING. H. SAUER considers the general 
conditions governing the choice of a 
synthetic resin for reinforcement with glass- 
fibre. He points out that the adhesion of the 
resin to the glass is of the utmost importance, 
but that such adhesion differs for different 
resins and is not particularly good in any case 
for untreated glass, He next considers the 
various resins as media for glass-reinforcement, 
noting the unsaturated polyesters at great 
length and with abundance of graphs and 
tables; the epoxy resins, the use of which is 
justified economically for special purposes 
where the excellent chemical and electrical 
properties of this group are demanded; 
phenolic resins, which have the merits of cheap- 
ness, good abrasion resistance, and good 
strength at elevated temperatures, but are more 
difficult to machine than the polyesters and 
epoxy resins; melamine resins have excellent 
resistance to tracking in electrical use and are 
resistant to catching fire, so that if they were 
somewhat cheaper they might find wide use in 
electro-technology and in shipbuilding; the use 
of the silicone resins in glass-reinforced form 
depends on their being available at more 
economic prices and on the development of 
methods which will ease and simplify their 
working; diallyl ester of isophthalic acid may 
be of future interest as suitable for glass-fibre 
reinforcement as it has good electrical, dielec- 
tric and mechanical properties; special resins 
such as the thiokols which have good tough- 
ness at low temperatures and which, reinforced 
with glass-fibre have been used in the U.S.A. 
to cover petrol tanks; p.t.f.e., reinforced with 
glass-fibre has been used for special filters. 
Numerous tables and graphs contribute to the 
thoroughness of the text. 

(Kunststoffe, 1958/May/205.) 


PLASTICS REVIEWED 
A SERIES of articles beginning with a brief 
historical introduction and continuing 
with accounts by different authors as follows: 
Classification of types of plastics; methods of 
shaping and forming plastics; compressed air 
and plastics—this section deals first with the 
use of compressed-air-operated plant and then 
goes on to outline plastics equipment in the 
service of compressed air (a phenolic resin 
rotor for an air turbine operating a generator 
for a mines lighting outfit is described and 
reference is made to a spherical container in 
stratified glass-fibre-reinforced epoxy resin. 
The container has an external diameter of 
330 mm. with wall thickness of about 19 mm. 
It weighs 74 kg. and its capacity is 14} litres. 
It contains 3.625 kg. of air compressed to 
210 kg./cm.? It is pointed out that these 
vessels weigh 35% less than comparable steel 
bottles and that accidental fracture does not 
lead to explosive conduction.) 

The account that follows by Le Poules deals 
with the heat forming of rigid p.v.c. conduit 
and illustrations show a 31.5 m. run of 1 m. 
diameter p.v.c. conduit for gases in a sulphuric 
acid works. Also shown are a gas/air mixing 
nozzle about 3 m. high and 2 m. diameter 
for an acid works, a blower in Lucoflex and 
a cover of a Gay-Lussac tower in p.v.c., 3.2 m. 
diameter. The application of various types of 
plastic by various methods as surface protective 
media for electrical and chemical apparatus 
is dealt with by Cauchetier. Spraying is prin- 
cipally discussed although reference is also 
made to temporary coats of methyl cellulose 
applied by dipping. Use of polythene, Rilsan 
and polyvinyl acetate as well as Teflon, Hosta- 
flon, Araldite, Butyral and polystyrene is noted. 

Moreau deals with the theory and practice 
of injection moulding with particular reference 
to the economics of compressed-air operated 
plant as opposed to hydraulic plant (the 
“D.0.G.” type 30 C pneumatic injection 
machine with a capacity of 30 grm. is illus- 
trated). Fouqué contributes an article on the 
nature and properties of Rilsan and its indus- 
trial applications, pointing out that its resist- 
ance to concentrated acids and oxidizing 
agents and to halogenated solvents is only 
moderate. The concluding article in the series 
deals with tubes in plasticized and unplasti- 
cized p.v.c. for chemical and electrical work. 
It is noted that the use of soft p.v.c. for com- 
pressed air lines has been tried but is so far not 
entirely satisfactory due to the material flowing 
under pressure. 

(L’Air Comprimé, 1958/March/15-34.) 
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TECHNOLOGY 


IMPREGNATING TECHNIQUE FOR 
MICROPOROSITY 
ROSCH and Hildebrand present a detailed 
account of techniques for dealing with 
microporosity in metal castings with “‘ M.26” 
epoxy resin manufactured by the V.E.B. 
Leunawerke “ Walter Ulbricht.” It is a liquid 





of low viscosity containing a solvent, and with 
a curing temperature of 130° C. With hardener 
added it may be preserved for up to about six 
weeks. The account details the preparation of 
the work for impregnation, including degreas- 
ing, describes various systems of impregnation 
and notes safety precautions to be taken 
amongst workers using the material: It is 
suggested that those using the impregnating 
process, or attempting to seal castings for the 
first time, or experiencing difficulty in the 
technique, should contact Institut fiir Tech- 
nologie und Organization des Ministeriums 
fiir Schwermaschinenbau, Beratungsstelle fiir 
Gussfehlerbehebung und Metallkrebtechnik, 
Berlin-Adlershof, Rudower Chaussee 44, Ger- 
many. 

(Fertigungstechnik, 1958/June/266.) 
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MACHINERY 


INTERCHANGEABLE INJECTION BY PISTON 
OR SCREW FEED 


DESCRIPTION of the Eckert and 

Ziegler “‘ Duomat”’ presses which are 
made in 11 sizes with injected volumes ranging 
from 100 cm.* to 1,500 cm.* and which may be 
fitted with either piston or screw feed to suit 
customers requiremenis. The two systems 
may be mounted on one machine, one or the 
other being retracted on an independent 
carriage when not in use; during the idle period, 
the system not in operation may be put into 
working condition for subsequent use. Opera- 
tion is hydraulic with power supplied by 
Vickers pumps. 
(Industrie des Plastiques Modernes, 1958/May/ 
38.) 


HEAT CONTROL AND AUTOMATIC 
OPERATION 


N account of the C.O.R.E.C.I. “‘ Rack 19 ”” 
control bank for moulding machines of all 
types, film-welding equipment, vacuum- 
forming plant and pre-forming equipment, 
which make automation possible with such 
plant. It comprises a standard range of instru- 
ments for controlling each phase of the pro- 
duction cycle, such instruments being 
assembled to suit the requirements of the 
customers plant and production. Particular 
attention is paid to the apparatus for pyro- 
metric control. 
(Industrie des Plastiques Modernes, 1958/ 
May/39.) 


NEw INJECTION MOULDING MACHINE 


N account is given of a new electronically 
controlled injection moulding machine 
developed by Vertriebsgesellschaft Ing. Wag- 
ner, Friedrichshafen-Fischbach. It possesses 
many novel features of design and the tran- 
sistor-operated controls can be set for hand-, 
semi-automatic, or fully-automatic working. 
(Der Plastverarbeiter, 1958/August/308.) 
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Long-Term Behaviour of Drinking 
Water Pipe from Ziegler-Polythene 


By Dr. Ing. K. RICHARD, Dipl. Ing., E. GAUBE and Ing. G. DIEDRICH 


A report on recent research carried out by Farbwerke Hoechst AG, Frankfurt (Main), West Germany. This work was 


discussed at a recent meeting of the London Section of the Plastics Institute by one of the authors, Dr. Ing. K. Richard. 


UBES from rigid polyvinyl chloride have been known for 

the past 20 years. At first they were used exclusively in the 
chemical industry. About 10 years ago, the low density poly- 
thene tube appeared on the market to be followed shortly 
afterwards by the high density polythene tube. All three 
materials are nowadays used for drinking water supplies, and 
must meet special requirements. They must be beyond reproach 
in hygienic and toxicological respects and the demands on 
strength and service life are more stringent than in any other 
field of application. It was only a few years ago that plastic 
processors became familiar with the requirements of continental 
water authorities, who expect 50 years of service life from 
drinking water supplies. 

Research into the long-term behaviour of thermoplastic tubes 
has, therefore, become a subject of major importance. All 
plastics manufacturers seriously engaged in the production of 
raw materials for drinking water tubes have realized that the 
data in respect of tensile strength and elongation gained in short- 
term tests should in no way be taken as an indication of the 
long-term behaviour. Out of this finding has grown a new 
branch of plastics research with the following tasks: 

1. Long-term tests expending over many years. 

2. Prediction of the life time of plastic tubes. 

3. Specification of the maximum safety stresses in order to 
calculate the required wall thickness of water tubes. 

How this has been done in respect of Ziegler-polythene is 
discussed in the following comments. 

The divergency between short-term and long-term behaviour 
of thermoplastic materials is caused by the phenomenon of 
creep, also known as “cold flow.” As a result of this, the 
mechanical properties of the plastics become time-dependent 
and the tensile strength decreases more and more with the 
time of loading. 


1000 





To investigate the creep phenomenon, experiments on 
uniaxially stressed tensile bars are normally carried out. The 
data gained in this way are of more value the longer the tests 
are continued. Fig. 1 shows the result of such long time tests 
with Ziegler-polythene using uniaxially stressed bars at 20° C. 
for 35,000 hours, i.e. approximately four years. 

The measured creep rates have been plotted as a function of 
the time in log-log co-ordinates. The samples with the higher 
stresses show a temporarily steep elongation curve which, 
however, flattens out quite considerably between 500-700%. 

If these tests are extended until break, then the results provide 
a number of data valuable to the engineer. Fig. 2 shows, again 
as double logs, a few curves obtained by a transformation of 
Fig. 1. The upper curve in Fig. 2 shows the dependence of 
tensile strength upon time of loading. This time dependent 
tensile strength is known as creep rupture strength. The remain- 
ing curves give information about the elongation behaviour. 
They indicate how the stresses which cause certain creep strain 
rates are reduced with time. These data are called creep strengths. 

In the design of parts which have to withstand mechanical 
stresses it has to be assumed that the deformations remain 
within specified limits. Furthermore, any fracture has to be 
prevented. If, for instance, the installation of a pipeline is 
planned for a particular internal pressure, the total strains, in 
this case expansions of up to 2-3% will be permissible. Fig. 2 
shows that a stress of 450 p.s.i. causes a strain of 2% during 
10,000 hours. The creep rupture strength for the time mentioned 
is decreased to approximately 2,200 p.s.i. 

If the designer uses a value of 450 p.s.i. as a permissible 
maximum stress, then he may be justified in expecting that after 
10,000 hours the total expansion remains within tolerable limits 
and that moreover there is still a safety factor of five in respect 
of bursting of the tubes. As will be shown later, these figures 
need, however, be corrected as they are influenced by other 
factors. 

Fig. 2 indicates that the decrease 





of the creep rupture strength and 
the creep strength will not end 
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after 35,000 hours. So far it has 
not been proved that there exists 
a real creep limit within the 
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periods of technical interest. It is, 
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tion to the strength decrease due 
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Fig. |. Creep curves at 20° C. with reduced specific Fig 2. Creep rupture results at 20° C. with 
RSV 4-5 uniaxially stressed tensile bars). 


viscosity 4-5 (uniaxially stressed tensile bars). 
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} directly applied to tubes as the 
stress conditions encountered are 
different from those obtained in 
tensile bars. Moreover, the 
influence of the liquids in contact 
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Fig. 3. (Left) Creep 
rupture strength and 
creep strength at 50° 
C. with RSV 45 
(tubes with inside 
pressure and_ in 
contact with drinking 
water). 


Stress 


Fig. 4. (Right) Failure 
of tube with ductile 
bubble. 














he Fig. 5. (Right) Failure 
: . —* ’ ‘ ; } __ of tube with brittle 
= 071 10 10? 10° 10° 10° 10° slit, 
Time, Hours 
C. 
of with the tubes was not sufficiently taken into account. Liquids 
cr may reduce the creep rupture strength and the creep strength by 
h, swelling or they may accelerate a latent tendency of the plastics 
to stress cracking. It is, therefore, absolutely necessary to test 
de plastics materials in the form of tubes and to expose them to the 
7 influence of liquids. 
of When testing polythene tubes a surprising effect will be 
nt noticed. The curve of the creep rupture strength, at 50°, shows 
n- a bend after approximately 1,000 hours (Fig. 3). The curve then 
r. decreases more rapidly. The creep strengths do not show this drinking water. Increase in the molecular weight displaces the 
in bend, but end up in the right order in the steeper branch of the curve to the right. In the development of a raw material suitable 
S. creep rupture strength curve. This means that with decreasing for drinking water tubes, it is necessary, therefore, to use such 
al stress, the values for the expansion of the tubes at break are a high molecular weight that the steeper branch of the curve is 
n steadily decreasing. While in the flat branch of the creep rupture beyond the specified lifetime and above the maximum allowable 
e strength curve, the tubes burst with great expansion rates (Fig. 4), stress, as shown schematically in Fig. 8. 
; i is i f u — ; a ; , 
“1 om peg ~ = panei aig pore spelen A basic difficulty in predicting the life of a tube from a certain 
2 to all polythenes may be explained by assuming that in the ty “4 el polythene - that 4 0 now nO ee ee 
g occurrence of fracture two different break mechanisms are ation > Sree yea wreen aa he requ 
i involved as shown in Fig. 6. ifetime. In the necessary extrapolation of the creep curves, 
assumptions must therefore be made about the course of the 
The flat branch of the curve concerns the deformation curve. Fortunately, the course of the curves at higher tempera- 
© mechanism which leads to ductile breaks. The steep branch of tures is useful in this. As will be seen from Fig. 9, the creep 
: the curve is governed by the mechanism of stress cracking. rupture strength curves at various temperatures take a similar 
. While the flat branch of the curve is influenced to only an course. Therefore, if, for instance, the course of the flat and 
t insignificant extent by the molecular weight of the raw material steep branches of the curve at 80°, 65° and 50° C. are known, 
. and the surrounding liquid, the steeper branch of the creep but at 35° and 20° C. only the course of the flat branch, then it 
c rupture strength curve may be influenced considerably in this is not difficult to plot the further course of the curves for the 
way (Fig. 7). If the tubes are in contact with the liquids, the lower temperatures. The extrapolation may be carried out 
. steeper branch of the curve is generally displaced leftwards, a graphically as well as by the correlation method described by 
surface-active agent having a greater effect than for instance Larson and Miller (2). These extrapolations give the result 
5 
5 
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Fig. 6.[.Creep rupture strength curve of polythene tubes (schematic). 
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Fig. 7. Influence of ambient medium and of. molecular weight on the 
steep branch of creep rupture strength curve of polythene tubes 
fochomatins . 
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Fig. 8. (Left) Maximum 3000 ‘ : we 
permissible stress and life- 
time of polythene tubes as 
a function of the course of 
Flat Branch j creep rupture strength 2000 
curve (schematic). 


1500 


Fig. 9. (Right) Creep rupture 
strength curves of Ziegler- 
polythene tubes with RSV 1000 
4-5 at different tempera- 

tures (heavy part of curves 800 
proved by tests, light part 

teep Branch of curves extrapolated). 600 


Stress 


Maximum 
permissible Stress 


Stress,Psi. 





i ee ee ee a. a 


Fig. 10. (Left, below) Creep 

rupture strength, creep 400 
= ; : strength and safety factor of 
Specified Life Time Ziegler-polythene _—_ tubes 

with RSV 4-5 at 20°C. after 300 
Time 50 years of loading. 
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water supplies. Neither a temperature of 20° nor the nominal 
pressure for which the tube was designed are reached in practice. 
At lower temperatures the safety factor increases considerably. 























me As will be seen from Fig. 11 the safety factor at 15° is 1, 6 and 
ue 1500 | | at 10° 1,9 
. | The similarity of the curves at various temperatures permits a 
; & 1000 quality control of tubes from Ziegler-polythene within a reason- 
77) 


able period of time. The purpose of the quality control is to 
fety Factor 13 prove that the steeper curve branch, in the direction of time, 
has the right position, that is to say that it is not unduly displaced 
leftwards. For this reason it would be futile to carry out the test 






200 aman 


permissible Stress~ | 











600 — cio | at 20° C. as, because of the given limitation in the duration of the 
| 50 | experiment, only the flat curve branch of the creep strength 
oe ae || | | tt | curve would be controlled. 
400 ar 1 +10 10? 10° 10° 10° 10° 
Time, Hours International Standards 

If, however, the quality control is carried out at 80° and 
shown in Fig. 9. From the extrapolation curve for 20° it will experimental stresses of 568, 497 and 426 p.s.i. are applied, then 
be seen that the creep strength for 50 years is 65 kg./cm.?, that a minimum time limit of 55, 90 and 170 hours on the steep 
is 925 p.s.i. branch of the curve is specified. All batches intended for tubes 
After 50 years, the 2-3% creep strength is reduced to 711 are controlled by this method by Farbwerke Hoechst (Fig. 12). 
p.s.i. (Fig. 10). If the permissible maximum stress for tubes Only batches whose creep rupture strengths exceed this minimum 
with a specified life of 50 years is assumed as 711 p.s.i. then it time limit are released for sale. This method of quality control 
can be expected that the tubes will, after 50 years. have expanded has meanwhile been adopted by the British Plastics Federation 
not more than 2-3°%. Compared with the creep rupture strength and will shortly be published as a DIN draft by the German 

of 925 p.s.i., the permissible maximum stress of 711 p.s.i. Plastics Standards Committee. 


provides a safety factor of 1, 3 
References 
1. W. Buchmann, Zeitschrift des Vereins Deutscher Ingenieure, 
Vol. 84 (1940), p. 425/31. 


4000 2. F. R. Larson u. J. Miller, Trans. Amer. Soc. Mech. Eng., 74 
(1952), S. 765/75. 


It must be pointed out, that this value applies to an extreme 
condition that is not likely to be met with in the case of drinking 
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Fig. II. Safety factors of Ziegler-polythene tubes with RSV 4-5 at 


Fig. 12. Results of quality control at 80° C. with Ziegler- 
different temperatures after 50 years of loading. 


polythene tubes made of different batches (RSV 4-5). 
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TALKING SHOP... 


Knit One, Pearl One.—Last month I went 
to a small press reception at which I saw some 
examples of three dimensional woven glass 
reinforcement. This has been developed in the 
U.S.A. by the Raymond De-Icer & Engineering 
Co., of California, and is now being manu- 
factured under licence for sale in this country 
and Europe by Fothergill & Harvey, Ltd. 

In weaving three-dimensional fabrics the 
shape is controlled automatically by a punched 
card system. Stations are laid off at convenient 
intervals on the surface of the shape and the 
circumference computed at each interval. The 
fabric is woven in flattened tubular form, the 
width diminishing as the apex is approached. 
A specially designed cam is used to control the 
warp—or lengthways—yarns so that the 
dimensions in this direction can be exactly 
maintained. The system is flexible and the 
cloth construction can be varied within certain 
limits. For example, extra warp yarns and a 
heavier weft yarn can be introduced to build 
up an area for attaching purposes. Similarly, 
fabrics of progressively changing thickness can 
be woven should a diminishing wall thickness 
be required in the component. 

The system is not confined to the production 
of conical shapes. Any shape with changing 
configuration can be woven with complet. 
accuracy, and this includes non-symmetrical 
shapes. 

Examples shown me _ included radome 
‘** socks,’ honeycomb, and box girder section 
panelling. 

There are many advantages in the use of this 
woven reinforcement not the least being the 
uniform strength and, in the case of radomes, 
dielectric properties of the finished moulding. 
Also, of course, by varying the thicknesses of 
the reinforcement an accurately tapered or 
strengthened section can be produced. Besides 
the purely mechanical advantages, however, 
there are the economical ones such as less 
scrap due to faulty laying-up and less time 
employed in the process. 

Not only glass fibre can be woven by this 
process but also cotton, nylon, asbestos and 
other reinforcing fibres. 

In my opinion this is an important step 





forward in the endeavour to get reinforced 
plastics accepted as engineering materials 
having known and reproducible properties. 


* * * 


Mouldless Boat Building.—Latest idea from 
America in do-it-yourself-boat building is 
closely connected with my previous paragraph 
on knitted reinforcement. The idea is that 
you buy the reinforcement already woven to 
the contours of the boat hull. You also buy 
a large p.v.c. bag also in the shape of the boat 
hull. Put the bag inside the reinforcement, 
turn upside down, pin the gunnel to the floor 
and blow up the bag. From then on you build 
up your hull in the normal way. Simple isn’t it? 


* * * 


Birthday Honours.—Twenty years ago the 
world, or at least the American section of the 
world, was introduced to a wonderful new 
man-made fibre called nylon. In 1939 after 
investing something like $27,000,000 du Pont 
introduced on a commercial scale nylon fibre. 
To mark the 20th Anniversary of this auspicious 
occasion the du Pont Company held an 
informal luncheon in Wilmington, Delaware. 
Among those present were Dr. J. W. Hill and 
Mr. G. P. Hoff, the former being a member of 
the Carothers team which conducted research 
which led to the discovery of nylon and the 
latter who was head of the group which made 
the product commercial. 


* * * 


Railways, Rolling Mills and Railko.—This 
new connotation to the three “ R’s” might 


. well have been the theme of a visit made by 


railway engineers to Railko & Co., Ltd., at 
High Wycombe, the other week. Here parties 
were conducted round the works and shown 
the manufacturing techniques employed in the 
production of the laminated bearings, etc., made 
by this company. The plant is of considerable 
interest and possesses its own resin kettle, 
impregnating plant, presses, and laboratory. 
The materials employed in producing the 
Railko laminates are specially formulated 
phenolic resins and reinforcing material in the 
form of woven cotton or asbestos. The 
products are used in many industries as 


Producing fabric re- 

inforced phenolic 

laminate sheet at the 

works of Railko & Co., 
Ltd. 
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Polyester/glass waste pipe. 


bearings, couplings, gears and bushes where 
their hard wearing and corrosion resistant 
properties are of considerable importance. 
Such applications as steel rolling mill bearings 
and bogie centre liners for locomotives are 
two examples of the tough jobs they do. The 
varied applications, of course, present many 
problems. In deciding the most suitable laminate 
for the customer, Railko can call on their 
laboratory to develop special resin formulations 
which are, if the quantity is small, manufactured 
on the premises or, for large quantities, pro- 
duced for them. The laboratory also maintains 
a regular check on current production as well as 
investigating allied problems connected with 
the application of high grade laminates. 


* * * 


A Mile of Pipe.—In the photograph above 
you can see the laying of what I believe is one 
of the biggest pipe projects in Europe. The 
installation is for the dispatch of acid contain- 
ing waste water from the new cellulose plant 
at MOnsteras, South Sweden, owned by the 
Swedish Forest Owners’ Association. It is 
particularly interesting in that these pipes are 
made from glass fibre reinforced polyester 
resin and were manufactured by a continuous 
process on special machinery installed at the 
works of Hégands-Billeshom Company which 
has a capacity of approximately 132 ft. per day. 
The diameter of the pipes is 3 ft. 3 in. and they 
have a wall thickness of 0.2 in. 


* * * 


Footnote.—The Western Section of the 
Plastics Institute turned out in force to hear 
Mr. J. Bunter, M.A., of the British Boot, Shoe 
and Allied Trades Association discuss the use 
of plastics in the shoe trade. Mr. Bunter 
reviewed the more conventional materials and 
illustrated with samples the uses of plastics 
dealing finally with the complete moulding of 
sandals in p.v.c. or polythene and the moulding 
of plastics or rubber soles to leather uppers. - 

After the meeting there was a noticeable 
spring in the step of those attending. 
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New Productions 


Phenolic Resin on Wind Tunnel Fan Blades 

Examination of the fan blades used in the 
transonic wind tunnel at the Aircraft Research 
Association Ltd., Bedford, after a period of 
two years operation, has shown that the special 
phenolic resin and glass covering devised for 
the blades has been entirely successful. 

The fan itself consists of two stages on the 
same shaft. Each stage has 20 blades and is 
of 21 ft. diameter on a hub 8 ft. diameter. 
The fan blades were manufactured by Hordern 
Richmond Ltd., of Gloucester, and are of 
Honduras mahogany. The resin used with glass 
fibre for the surface covering is the Epok 
phenolic spirit soluble J.1992 which was 
designed for application as a cold setting 
lacquer for wood. 

Metal plates are bonded to either side of the 
roots of each blade, which are then bolted 
on to the fabricated steel hub. Each blade was 
made mainly by hand and, with the metal 
plates, weighs about 200 Ib. The centrifugal 
force of a blade at the hub at the maximum 
speed of 485 r.p.m. (a tip speed of 540 ft./sec.) 
is about 40 tons. 

It will be appreciated from these figures that 
the surface stress on the blades is very con- 
siderable, of the order of 1,000 p.s.i., but 
service experience has proved the suitability 
of Epok J.1992 for this application where a 
“* diamond hard ”’ surface is essential. 

The resin/glass covering remained in excel- 
lent condition while the blades were in use in 
spite of the operating temperature of about 
60° C. It was only due to an accident in the 
wind tunnel that they needed to be taken out 
of service for repair and recovering. 

Epok phenolic resins are manufactured by 
British Resin Products Ltd., Devonshire 
House, Piccadilly, London, W.1. 


Acrylic Plating Barrel 

The EPE24 totally immersed hexagonal 
plating barrel which has just been introduced 
by Sonic Engineering & Equipment Ltd., 
120-130 Parchmore Road, Thornton Heath, 
Surrey, is made from 4 in. thick specially 
treated, abrasion resistant Perspex assembled 
by means of nylon screws. The bearings and 
the intermediate drive gears for rotating the 











barrel are of resin laminated fabric and the 
insulated tie rods are the only steel parts 
employed, so that the barrel is resistant to all 
types of pre-cleaning and plating solutions at 
all operating temperatures and can thus be 
used effectively throughout the entire cleaning 
and plating cycle, thus eliminating a great 
deal of handling. Since no cement or doughing 
is used in manufacture, the replacement of any 
part is a simple process as compared with con- 
ventional barrels where the replacement of a 
damaged panel, for example, is often a major 
operation. 

A quick-release lid is fitted to the barrel for 
loading and unloading and the perforations in 
the panels are made to suit the type of part to 
be plated: the model illustrated has a central 
partition to enable different sizes of parts to be 
plated at the same time and the suspension 
arrangements can be modified to suit individual 
requirements. The overall lengths of this 
model is 24 in. and the diameter across the 
flats is 144 in., giving a process load of up to 
90 lb. The hangers are rubber covered so that 
no deposit build-up can take place and barrel 
units can be supplied individually or with 
whatever types of tank and drive unit are 
required, such as individual plating units or 
complete cleaning, plating and rinsing units for 
large scale production. 


Polythene Stencils 

Lightweight, unbreakable stencils which do 
not warp, buckle or degrade are now being 
produced by Heller & Sons (Engineers), Ltd., 
51 Turnpike Lane, N.8, from sheet extruded 
from Rigidex polythene supplied by British 
Resin Products Ltd. 

Cut from 0.020, 0.025 or 0.030 in. sheet 
depending on the area of the stencil and the 
size of the lettering, the new stencils are 
essentially rigid, although they will readily 
flex to fit virtually any contour. They are 
extremely durable and are rot-, rust-, and 
corrosion-proof. Unlike metal stencils they 
have no sharp edges and the tie bars, i.e. the 
small areas left uncut to preserve the configura- 
tion of the letter or motif, are extremely 
strong and do not split or tear. The Rigidex 
stencils retain their flatness and never need to 








(Above) Two sizes of a range of fuse units manufactured by Ottermill 
Switchgear Ltd. The mouldings for these’are supplied by Birkbys Ltd. in 
their ELO phenolic 


be straightened out, as do metal stencils. 

Because polythene is inert, and hence 
nothing will permanently adhere to it, the 
stencils are simple to clean: stencilling ink in 
solid or liquid form can be readily washed off, 
while paint can be easily wiped away. 

For circular stencils incorporating a multi- 
plicity of letters, the translucency of the sheet is 
an extra advantage, because it enables letters 
to be aligned much more easily. 

The stencils are sold by Heller & Sons 
(Engineers), Ltd., under the trade name of 
“* Permet.”’ 


Acetate Pack 

A new design of acetate box for the display 
of colourful and high class merchandise has 
been developed by the Visual Container Co., 
Ltd., Riley Works, Riley Street, Chelsea, 
London, S.W.10. For this new design, the 
company has chosen Clarifoil, manufactured 
by British Celanese Ltd. 

The principle of the box is to make an all- 
acetate rectangular pack in three dimensions 
with a flanged open back or base and to close 
this back with a slide-in board panel. This 
construction enables merchandise to be quickly 
loaded in the box and the rectangular units 
pack neatly in standard corrugated outers. 

By careful design, sizes of rectangular boxes 
varying in length, breadth and depth, can be 
produced from standard tools without tooling 
charges, and plain or printed boxes on runs of 
20,000 are fully competitive with cardboard 
boxes suitably decorated for high class 
merchandise; for example, one production 
run of plain Clarifoil boxes, size 12} in. x 4} in. 
x 1 in., complete with backboard, costs 74d. 
as against a corresponding figure of 8d. for a 
cardboard box. 

Since the rear closure of the box is a simple 
card, it is possible to adopt this construction 
for Christmas Gift merchandise in which the 
rear panel bears a Christmas Greeting or Gift 
panel. Any stock retailers may have after 
Christmas can easily be changed over to 
standard merchandise by sliding the Christmas 
panel from the back of the box and inserting a 
plain panel. 


a 


aterial. 


(Left) Plating barrel manufactured almost exclusively from plastics 


material. 
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(Left) Extruded } round p.v.c. water trough for poultry 

batteries which can be made-up into any length. It is 

manufactured by John Shepherd & Sons, Ltd., Clifton 
Road, Marton, Blackpool. 


Below) Reinforced plastic stacking, chair manufactured 
rom Cellobond polyester resin and glass fibre by Conran 
Furniture, Cadogan Lane, London, S.W.|1. 


Gand Portable tape recorder marketed by Wyndsor 

ecording Co., Ltd., which is covered with Everflex p.v.c. 

leathercloth. This is manufactured with Geon p.v.c. by 
Bernard Wardle (Everflex) Ltd, Caernarvon. 


(Above) Five urea mouldings are used on the 

control panel of the new Revo-Luxe cooker. 

All the mouldings on this cooker with the 

exception of the door handle are made by 

Industrial Mouldings (Warwick) Ltd., Emscote, 
Warwick. 


(Right) Fume extraction problems at Rothamsted 
xperimental Station have been solved by the 
installation of white Darvic rigid pv.c. ducting. 
It will be used to extract corrosive fumes, at high 
level, and toxic finely divided powders, at low level. 
This installation was carried out by the Chemical 
Pipe & Vessel Co., Ltd., Godstone Road, Kenley, 
Surrey, whose ducting has been used for all kinds 
of applications, including a final exhaust stack 
270 ft. high and 5 ft. in diameter. 
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(Right) The Red Barrel which is well known in clubs, hotels 

and bars throughout Britain as the service point for Watney’s 

Draught Red Barrel is now being manufactured by L. & P. 

Developments Ltd., Penge, London, S.E.20, using Styron 475 
polystyrene. 


(Below) Four new designs of diffusing panels for the Lumen- 
ated Pyramid ceiling introduced by Lumenated Ceilings Ltd. 


(Left) House Service 
Meter produced by 
the Aron Electricity 
Meter Co., Ltd., in 
the glass-fibre re- 
al inforced weather- 
(Left) To facilitate correct dosage > J Seed by Universed 
of their famous cough syrup, Pr ie ; Metal Products Ltd 
Vick International Ltd. are now | Bee t of Salford Laaes. 
providing, with each bottle sup- , é ‘ 
plied in certain areas, an Ekco 
Measuring Spoon. It is moulded 
in polystyrene specially coloured 
to match the Vick Label. The 
Ekco Measuring Spoon will stand 
flat on any level surface and has 
half and full teaspoon levels 
marked in the bowl. 
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(Above) Now in service with the London Co-operative Society, 
this bakers’ delivery van has a one-piece polyester/glass roof 
and wheel covers based on Bakelite resin. 


(Left) This new key rack is injection moulded in yellow cellulose 

acetate by Wilmot Breeden Ltd. The series of key numbers 

are printed on different cards. The selected card is simply 
located on four spigots and retained by spring clips. 
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Machines for the Industry 





Swiss 
Moulding 
Presses 


HE Bucher-Guyer range of presses are 

manufactured in sizes from 35 to 1,000 
tons and are notable both for their clean 
lines, as well as their automatic control. 
Although primarily introduced as compression 
presses the demand today, dictated by the 
more complex mouldings required, has necessi- 
tated the development of the injection transfer 
system and the larger presses of the Bucher- 
Guyer range are fitted with this system. 
Simultaneously with this development has 
come the demand for simplification in 
operating the press so that the operator has 
only to load and unload the mould and start 
the cycle of operations. This demand has been 
satisfied by the introduction of full electronic 
control for all operations the control cabinet 





PLASTICS 





The control panel of the 150 ton press showing circuit layout and accessibility. 


for which, in the smaller presses (up to 150 
tons), is combined in the press design. 


Injection Transfer System 
The injection piston for the transfer system 
is, with the exception of the larger models, 
situated in the centre of the lower platen. It is 
operated by a separate hydraulic system having 
its own pump which on the injection stroke 
























































































































exerts pressures of from 14,200 p.s.i. to 22,750 
p.s.i. A second injection piston can be pro- 
vided in the top platen of the press either as an 
alternative or in addition to the lower one. 
Similarly the hydraulic ejectors can be in 
either or both positions. 


The Automatic Cycle 

The fully automatic cycle commences with 
the H.F. pre-heating of the preformed tablet, 
the heater being timed from the control 
cabinet. The loading of the mould cavity is 
by hand after which the operator starts the 
press cycle by depressing the start button. The 
press closes and on reaching the required 
pressure the injection ram travels upwards 
transferring the plastic into the mould cavity. 
On reaching the top of its stroke the ram is 
held, at reduced pressure, for a pre-selected 
time before being retracted. After the cure 
period the press opens and at the same time 
the ejector ram removes the moulding from 
the cavity. The ejector remains in the forward 
position for a short period to facilitate cleaning 
before being retracted. 

The flexibility of the automatic control 
system is considerable and besides performing 
the functions outlined above, it can include 
two other operations, namely breathing or 
venting, and stroke retarding, both of which 
are necessary for straightforward compression 
moulding. 

The control elements of the hydraulic, 
heating and automatic systems are arranged in 
convenient groups and together with the 
electronic time relays and the pumps, are 
readily accessible; as can be seen in the 
accompanying photograph. 

The temperature control system is designed 
to provide maximum control with minimum 
fluctuation and it keeps the set temperature 
constant within +0.5%. Chopper-type regu- 
lators working in conjunction with thermo- 
elements are used. 

Further details of these presses can be 
obtained from Bucher-Guyer, Niederweningen, 
Zurich, Switzerland. 


The 400 ton down-stroking press with its control panel. 
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NEW DISTILLATION UNIT FOR 
INFLAMMABLE SOLVENTS.—By connect- 
ing to any steamline, saturated or superheated, 
and feeding the exhaust steam back to a heating 
sysiem, washing plant or auxiliary machine, 
the running costs of a new distillation unit, 
marketed by Liquid Systems Ltd., Norwich 
Union House, Wellesley Road, Croydon, 
Surrey, is almost negligible. 

Known as the Schlegel D.E.200 it is of 
simple, robust construction, requiring little, if 
any, maintenance. 

It comprises a well insulated distilling 
chamber of 44 gals. capacity with a water- 
cooled condenser, and can be fitted with either 
a manual or automatic temperature regulator. 

For the removal of oils, greases, pigments 
and other dissolved impurities from white 
spirits and solvents, such as turpentine, wash 
kerosene, nitrosolvents, tri-chlorethylene, etc., 
it is clean to handle and simple and safe to 
operate. 

All solvents with a boiling point under 
140° C. can be distilled by the use of saturated 
steam at 45 p.s.ig. Liquids with a boiling 
point higher than 140° C. require superheated 
steam. 

The D.E.200 unit is also available fitted 
with electrical heating elements and automatic 
temperature control. 

A smaller model, the Schlegel D.E.30, is 
electrically heated and has a capacity of 
6} gals. Suitable for liquids having a boiling 
point ranging from 40° C. to 200° C., it 
incorporates a three-stage heating element and 
a thermostat which controls the heat and 
automatically switches off the supply when 
the spirit has been distilled. 


NEW PLASTIC CUTTER.—The machines, 
manufactured by A. G. Stone (Engineering) 
Ltd., 104 Dogfield Street, Cardiff, are specially 
designed for the granulating of polythene, and 
produce a clean cut chip with a low bulk factor 
and with complete absence of “ fluff.” 

They are high output cutters designed to 
handle lumps of large section as well as the 
lighter sprues and rejects. 

The machine illustrated is the 6 in. model, 
which can be supplied with or without stand. 
Stands are available with 8 in. and 10 in. 
models, while the larger models of 12 in. and 
18 in. blade length are supplied for floor 
mounting. 

One important feature is complete 
accessibility for quick cleaning and screen 
changing. 


General 





Price Reduction.—The Distillers Co., Ltd., 
Chemical Division, has reduced the price of 
Bisol acetic anhydride. The reduction, which 
in the case of deliveries of 1 ton and upwards 
amounts to £8 per ton, came into force on 
November 1, 1958. 

Tinolite Colours.—Geigy’s Tinolite Colours, 
illustrated in a newly issued pattern card 
(No. 528), are a range of finely dispersed 
pigment pastes in highly concentrated form for 
printing with an oil-in-water binder on all 
types of natural, man-made and inorganic 
fibres. The Tinolite printing process is 


(Below, Left) The new distillation 
unit. 


(Right and Below){Plastic granula- 
ting machine manufactured by 
A. G. Stone. 
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extremely simple and economical and can be 
applied by hand or automatic screen and 
roller methods. 

New Drum Lifting and Tipping Truck.— 
A new range of Jacacaddy trucks with squeeze 
clamps is introduced by W. Langley & Co. 
(Mechanical Handling), Ltd., 14-15 Magdalen 


Street, London, S.W.1. The standard model 
will lift drums weighing up to 5 cwt. to a 
maximum height of 6 ft. 6 in. and turn them 
through 180° at any intermediate height. These 
models can be adapted to take drums up to 
10 cwt. and to lift to a height of 10 ft. 

Hydraulically operated by hand, battery or 
mains power these trucks have been designed 
specifically for the operation of lifting drums 
over vats and pouring their contents at a 
controlled rate. The ability of these trucks to 
lift and turn materials in this way will, however, 
have many additional applications in general 
industry. 

A forked lifting carriage replaces the more 
conventional platform of the truck and is fitted 
with a squeeze clamp assembly. A secondary 
hydraulical system with separate hand pump 
operates the squeeze clamp. In operation the 
truck is positioned to straddle the barrel or 
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The Jacacaddy truck. 


other object to be lifted. Normal Jacacaddy 
controls enable the clamps to be positioned at 
the required height and operation of the 
secondary hydraulic system closes the clamp 
assembly on the load. A _ preset valve 
incorporated in the system ensures that 
sufficient pressure is exerted for efficient lifting 
and also that there is no possibility of damage 
to the load. 

The load may then be lifted to any required 
height and turned through 180° by means of 
a hand wheel operating a gear train mounted 
on the clamp assembly. This movement may 
be carried out at any required rate and con- 
siderably simplifies pouring operations. 

Transparent Rigid p.v.c. Sheet.—Vybak 
DVR.248, manufactured by Bakelite Ltd., is 
a clear rigid sheet based on a polyvinyl chloride 
resin. It is suitable for applications requiring a 
material of high clarity and high transparency 
to light with excellent dimensional stability. 

It also possesses extremely good resistance 
to most chemicals, and also petrol, paraffin and 
oils, although some reagents may cause dis- 
colouration under certain conditions. The 
sheet possesses good electrical properties and 
is odourless, tasteless and non-toxic. 


Price Reduction on Motors.—The British 
Thomson-Houston Co. announce that the 
prices of their Type KN squirrel-cage industrial 
motors, built to British Standard Dimensions, 
have been substantially reduced. The amount 
of reduction varies with the rating of the 
motor. 

These British Standard Dimension motors 
are available in ratings up to 50 h.p., and in 
either totally-enclosed fan-cooled or ventilated 
enclosure. 


Electric p.v.c. Welding Torch.—MP 
Components Ltd., Byfleet Road, New Haw, 
Weybridge, Surrey, now have available an 
electric welding torch for thermoplastics 
materials. 

It is complete in that it incorporates its own 
blower, five position heat control, weld rod 
cutting knife and main switch. It is reported 
as being at least 1 lb. lighter than any compar- 
able equipment previously produced, besides 
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being more balanced and, therefore, easier to 
run. 
It is supplied complete with a set of three 
nozzles and the ancillary tools shown in the 
photograph including roller, scraper, guard 
plates, etc. 

New Curing Agents for Epikote Resins.— 
Shell Chemical Co., Ltd., announce two 
additions to their Epikure range of curing 
agents for Epikote epoxy resins. These are: 
hexahydrophthalic anhydride, used in heat- 
cured casting and laminating applications and 
sold as Epikure HPA; and Versamid 125 
polyamide resin, used primarily in room 
temperature casting work and sold as Epikure 
V.125. 

Methods of Test for Coated Fabrics.—This 
new method, No. 105B “‘ Cold Crack Tempera- 
ture of P.V.C. Coated Fabrics,’’ was developed 
originally by a member firm of the Leather- 
cloth and Coated Fabrics Manufacturers’ 
Association, and in the past year it has been 
widely adopted by manufacturers and users of 
coated fabrics in the United Kingdom. Copies 
can be obtained from the Association. 

3-Methyi Piperidine and 4-Methy] Piperidine. 
—These materials are available in experimental 
quantities at present, and should be of interest 
in.chemical synthesis, where the properties of 
the piperidine molecule are desired to be 
modified. They are manufactured by Robinson 
Brothers Ltd., Ryders Green, West Bromwich. 

Polymon Blue LBS.—Polymon Blue LBS is 
a phthalocyanine pigment, specially designed 
and controlled for the mass-colouring of 
plastics, to give bright mid-blue shades of very 
high light fastness, manufactured by The 
Dyestuffs Division of I.C.I. 

Phthalocyanine pigments have been 
extensively used for some years for mass- 
colouring plastics of both the thermosetting 
and thermoplastic types. Experience has 
shown, however, that certain types of 
phthalocyanine blues, although entirely suitable 
for thermosetting plastics, are somewhat 
unstable to processing at high temperatures in 
thermoplastics, particularly at low concentra- 
tions. An example of this is the greening of 
shade that occurs in tints of Polymon Blue BS 
at concentrations of 0.1% and lower in 
polythene, when treated at 240° C. (465° F.) 
for 15 minutes. Polymon Blue LBS, although 
not stable to unlimited processing at high 
temperatures, is markedly superior to Polymon 
Blue BS in this respect. 


Exhibitions 





International Scientific & Research 
Exhibition.—A new type of exhibition is to be 
held at Olympia in October, 1959. 

The International Scientific Research 
Exhibition is being organized to illustrate the 


The new electric p.v.c. 

welding torch manu- 

factured by MP 
Components Ltd. 
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Nylon chain moulded by George Goodman 
Ltd., shown at the I.C.1. Nylon in Industry 
Exhibition. 


story of scientific achievement; to demonstrate 
the influence scientific development plays in 
our daily lives; to explain the promise scientific 
discovery and research holds for the future. 

Four main themes have been chosen as the 
pattern for the exhibition: Health and Food— 
Materials—Transport and Communications— 
Power and Industry. 

Europak 1959.—Well over 75,000 sq. ft. 
have already been reserved by firms, to exhibit 
their products at the 5th Packaging Fair 
Europak 1959, which will be held in the RAI- 
buildings, Amsterdam, from April 21 till April 
28, 1959. 

Radio and Electronic Component Show.— 
The 16th annual Radio and Electronic Com- 
ponent Manufacturers’ Federation, is to be 
held at Grosvenor House and Park Lane 
House, London, W.1, from April 6 to April 9, 
1959. 

Permanent Exhibition of Electrical 
Equipment.—Laurence Scott & Electromotors 
Ltd. manufacture special electric motors and 
control gear which finds its way into a variety 
of industries. Of importance is that the 
equipment be shown conveniently under work- 
ing conditions. Part of the works of the 


company in Norwich has been set aside for 
these working exhibits, the equipment being 
divided mainly into two classes, namely 
variable speed drives and electrical equipment 
used to drive auxiliaries in ships. 
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The Engineering, Marine, Welding & Nuclear 
Energy Exhibition, traditionally held in the 
Autumn, has been rearranged to open in the 
Spring of 1959. 

Vinyl Coated Fabric Exhibition.—At their 

xhibition at their West End Showrooms, 
Arlington Plastics Development Ltd. presented 
an entirely new range of Mural Texturide vinyl 
coated fabrics for all wall covering, panelling 
and a wide variety of surface applications. 


Company News 





West Instrument Ltd., announce that the 
company will open a London Office on 
January 1, 1959. 

Two Area Managers have been appointed 
and they will take up their duties on January 1. 
They wil! be responsible for West Instrument 
sales and service in London and the Home 
Counties. 

Mr. L. M. Collyer, B.Sc., is to be Area 
Manager for Central London, Surrey, Hants, 
Berks, Oxford, Buckinghamshire, Wiltshire, 
Dorset, and I.0.W. Mr. N. J. Riddett, B.Sc., 
is to be Area Manager for Kent, Essex, 
Middlesex, Herts, Bedfordshire, Huntingdon, 
Cambridgeshire, Norfolk, and Suffolk. From 
January 1, 1959, it has been agreed that West 
sales and service will no longer be handled by 
Industrial Instruments Ltd. 

The British Thomson-Houston Co., Ltd., is 
now at 33 Grosvenor Place, London, S.W.1, 
and not at Crown House, Aldwych. The 
British Thomson-Houston Export Co. is also 
at the new address. The telephone number at 
33 Grosvenor Place is Belgravia 7011. 

Precision Engineering Co. (Reading), Ltd., 
makers of the Waymaster Scales and weighing 
equipment have opened a factory at Basing- 
stoke for the manufacture of Laminated 
Fibreglass products. The title of the new 
Company is: Precision Re-inforced Fibres 
Ltd., Coronation Road, Basingstoke, Hants. 

Name Change.—Plant Installations Ltd., 
have changed their name to Hupfield 
Machinery Sales Ltd. The address and 
telephone number and the Directors are as 
before. 

New Company for Plastics Door.—The new 
overhead plastics door, launched earlier this 
year by Coburn Engineers Ltd., has been 
named the Pema. A new associate company, 


Peasmarsh Reinforced Plastics Ltd., has been 
formed to be responsible for its manufacture 
and marketing. Peasmarsh Reinforced Plastics 
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are also handling experimental work in glass 
fibre fabrication, for themselves and outside 
companies. 


Albright & Wilson (Mfg.) Ltd., announce an 
agreement with the Hooker Chemical 
Corporation of the U.S.A. covering the manu- 
facture and sale of Hetron resins, polyesters 
based on Het acid. Hooker Chemical 
Corporation hold patents covering the manu- 
facture and use of polyesters based on Het acid 
and Albright & Wilson (Mfg.) now have rights 
under these patents for the whole of Western 
Europe, South Africa, Australia and New 
Zealand, including the right to sub-license. 

Rubber Improvement Ltd.—The directors of 
Rubber Improvement Ltd. recommend a final 
dividend of 15% less tax, making with the 
interim dividend of 30% a total distribution of 
45% less tax on the Ordinary and “A” 
Ordinary Shares for the year ended May 31, 
1958. 

Heating and Cooling Plant for the U.S.S.R.— 
V/O Technopromimport, Moscow, have 
recently awarded to Hygrotherm Engineering 
Ltd., London, a contract for a fully automatic 
heating and cooling plant to be used in the 
manufacture of synthetic resin. This is Hygro- 
therm’s first chemical engineering project in 
the U.S.S.R. 

The plant will consist of heat generators, 
circulating pumps and control equipment. An 
organo-silicate heat transfer medium, Hygro- 
therm TAS-190, will be used in the plant. 

Commercial Plastics Ltd.—The new head- 
quarters of the Commercial Plastics Group of 
Companies is at 75 Grosvenor Street. No. 1 
Avery Row will still be retained as offices. 
The telephone number remains the same. The 
new building will house, amongst others, 
Iridon Ltd., the Export Division, and the 
Group Publicity and Advertising Department. 

Courlene Yarn Production—A _ further 
expansion in the production of Courlene X3, 
polythene yarn developed by Courtaulds, is to 
take place at the Little Heath, Coventry, 
factory of British Celanese Ltd. By early 1959, 
output is expected to be doubled. Present 
production is largely in the form of monofils, 
but multi-filament yarns, which have recently 
been introduced to the trade and are finding 
increasing use in many different industries, will 
account for an expanding proportion of future 
output. 

Reichhold-Beckacite SA, at Bezons, near 
Paris, announced plans for an additional 
factory to be built in Niort near Bordeaux, to 


At the opening of the 
Berners Street show- 
rooms of Bernard 
Wardle & Co., Ltd. 
Left to Right: Mr. G. 
C. Woods, Mr. K. O. 
Berry, Mr. Paul Reilly, 
Mr. E. G. Clegg and 
Mr. R. Annable. 
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produce basic chemicals and synthetic resins. 

Omega Plastics Ltd.—The Head Office of 
Omega Plastics Ltd., of Barking, has now 
been transferred to new premises at Acro 
House, 10/12 Emerald St., W.C.1. The 
telephone numbers remain unaltered. 

Jacobson Van Den Berg & Co. (UK) Ltd., 
announce that their Principals, Pittsburgh Plate 
Glass Co., have established a new wholly- 
owned international subsidiary to be known as 
Pittsburgh Plate Glass International S.A., a 
Swiss corporation with its home office in 
Geneva. 

The purpose of the subsidiary is to integrate 
all phases of international business of the 
Pittsburgh Plate organization, including licens- 
ing, investment, manufacturing and marketing 
functions. 


Personalities 





Mr. G. C. R. Eley, C.B.E., has joined the 
Board of The British Oxygen Co., Ltd. 

Mr. C. L. Moré has been appointed Chief 
Chemist of Acheson Dispersed Pigments Co., 
a Division of Acheson Industries (Europe) 
Ltd. Mr. Moré, who will be responsible for 
the Product Development Department as well 
as Quality Control Laboratories, was formerly 
associated with Dr. V. E. Yarsley and 
Chemische Werke Albert, Germany. 

Mr K. Clark, who has been associated with 
one of the Acheson units for some years, has 
also joined this youngest member of the group 
of companies. He is in charge of sales and 
technical service in the South of England. 

Mr. K. Harwood and Mr. A. Turner have 
also joined the Company. 

Mr. E. K. Cole, Chairman and Managing 
Director of E. K. Cole Ltd., received the C.B.E. 
from H.M. the Queen at an investiture at 
Buckingham Palace on Tuesday, November 4. 

P. B. Cow & Co., Ltd. Appointments.—At 
a Board Meeting of P. B. Cow & Co., Ltd., 
Mr. C. E. Smart was appointed a director of 
the Company, Mr. A. S. Baird and Mr. C. C. 
Hawkins were appointed Joint Assistant 
Managing Directors, and Mr. W. C. Jenvey 
and Mr. J. B. Cross were appointed Executive 
Directors. 

Otto Kasbaum, Director of the Daimler-Benz 
organization at Stuttgart, spent several days 
at the Motor Show and took the opportunity to 
visit CIBA (A.R.L.) Ltd., at Duxford, where 
** Redux ”’ synthetic resin adhesives are made 
for bonding friction linings to brake shoes on 
Mercedes-Benz cars. 

Mr. R. G. Noble, Advertising, Publicity and 
Exhibition Manager of the Cascelloid Division 
of the British Xylonite Company Ltd., has 
resigned this position to take up an appoint- 
ment as Sales Director of Rosebud Dolls Ltd. 

Mr. J. G. Wilson and Mr. J. Kenyon.— 
Universal Metal Products Ltd., Langley Road, 
Salford 6, Lancs, announce that Mr. John G. 
Wilson, General Sales Manager, has been 
elected to the Board of the Company. Mr. J. 
Kenyon, Sales Manager, Plastics Division, has 
been appointed General Manager of the 
Plastics Division, and will be responsible for 
the increasing activities of the Company in 
plastics generally. 

Mr. J. R. Dawes has been appointed a 
Director of National Plastics Ltd. and its 
subsidiaries. Mr. G. F. Sly has been appointed 
a Director of the Company and of its sub- 
sidiary British Moulded Plastics Ltd. Mr. W. 
H. Newton, Mr. H. P. Bridge, and Mr J. E. 
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Mr. W. A. Maslen. 


Hooper, have retired from the Board of the 
Company and those of its subsidiaries of 
which they were Directors. Mr. A. A. Duncan, 
Managing Director of the Group, has been 
elected Chairman and Managing Director of 
the Group. 

Mr. W. A. Maslen, B.A., B.Sc., has re- 
linquished his appointment with The Projectile 
Engineering Co., Ltd., in order to join Mr. E. 
G. Fisher, Ph.C., F.P.I. In his new appoint- 
ment, Mr. Maslen will assist Mr. Fisher in his 
practice of consulting engineer to the plastics 
industry. 

Major C. J. P. Ball.—The retirement is 
announced of Major C. J. P. Ball from the 
Boards of British Resin Products Ltd., Distrene 
Ltd., and British Geon Ltd., the three 
Companies which form the Distillers Plastics 
Group. 

Mr. T. F. A. Board, a Director of the 
Distillers Co., Ltd., has been appointed 
Chairman of British Geon Ltd., and of 
Distrene Ltd. 

Mr. H. H. Woolveridge. who is Chairman of 
the Distillers Plastics Group, has been elected 
Chairman of British Resin Products Ltd., and 
Mr. P. A. Delafield, who is Managing Director 
of the same Group, becomes Managing 
Director of British Resin Products Ltd. 

Mr. D. F. Ward has recently been appointed 
to the Board of Directors of Barlow-Whitney, 
Ltd., of London and Bletchley. 

Mr. R. Oakes has joined Fibreglass 
Reinforced Plastics Ltd., as Technical Director 
in charge of Research and Development. 

R. EH. Windsor Ltd., Directors.—The 
Windsor Group of Engineering Companies 
announce that, acting upon medical advice, 
Mr. C. Norman Baker, F.C.A., is resigning 
from the Boards of Webley & Scott Ltd., 
R. H. Windsor Ltd., Klaxon Ltd., and R. H. 
Windsor (Holdings) Ltd. Mr. Peter C. Windsor 
is appointed to the Board of Webley & Scott 
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Mr. Gordon Windsor. 


Ltd., and R. H. Windsor Ltd. Mr. Gordon 
Windsor joins the Board of R. H. Windsor 
(Holdings) Ltd. 

Mr. R. D. Fox, M.A. Oxon, is appointed 
Secretary of all Windsor Group Companies. 
Mr. Arthur G. Dennis, LL.M., is Chairman of 
The Windsor Group and Mr. R. E. G. Windsor 
Managing Director. 

Frederick D. Wernham has been appointed 
Sales Manager of Getalit Ltd., of Harts Lane, 
Barking, Essex, to direct the sales of Getalit 
high pressure decorative laminated sheets. 
Mr. Wernham was the London Manager of 
De La Rue (Plastics Division) until about a 
year ago. 

Mr. Bennett Endlar has relinquished his 
executive appointment with John Dale Ltd., 
and has retired from the Board of Directors. 

J. C. Driver, formerly Chief Inspector of 
West Instrument Ltd., has now been appointed 
Applications Engineer of the company. 

Mr. T. P. R. Lant, M.A., has been appointed 
Chief Plastics Engineer of de Havilland 
Propellers Ltd. 

Mr. Lant, after education at Merchant 
Taylors School and taking a physics degree at 
Oxford University, joined de Havilland 
Propellers Ltd., in 1953, as an early member 
of the Company’s plastics department. This 
department was set up in January of that year 
to study the applications of plastics and develop 
plastics processes for all departments within 
the Company. He was made Deputy Chief 
Plastics Engineer in 1957. 

Mr. Lant replaces Mr. R. Oakes, B.Sc., who 
had been Chief Plastics Engineer since the 
inception of the department. 

Mr. C. C. Powell.—lIt is with regret that we 
hear of the death of Mr. C. C. Powell who 
died suddenly on November 1. Mr. Powell was 
technical representative to J. F. Kenure Ltd., 
and had a long association with the Plastics 
Industry. 


On Thursday, Nov. 13, 
the Mayor of Southend 
toured the main Ekco 
works. He is seen here 
with Mr. Cole (centre), 
and Mr. D. Radford 
(left), examining a 
moulding. 
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Mr. T. Kirby has been engaged by Heaton 
Tabb & Co., Ltd., to control the design and 
manufacture of reinforced plastics. 

Mr. H. Stromberg, M.Sc., F.R.LC., 
A.M.I.Chem.E., will be joining the Walker 
and Martin Ltd. Group on January 1, 1959, 
as Managing Director of their Chemicals 
Division comprising Walker Extract & 
Chemical Co., Ltd., Bolton, and Arthur 
Ashworth Ltd., Bury. Mr. Stromberg is 
relinquishing his position of Director and Chief 
Engineer of Ashburton Chemical Works Ltd. 
(member of the Geigy Group of Companies 
in Great Britain) in order to take up this 
appointment. 


Meetings 





December 
10th —‘*‘ Butadiene Co-polymers: a Review 
of Recent Developments,”’ by N. D. MacLeod. 
The Scottish Section of the Plastics Institute, - 
at the North British Hotel, Edinburgh. 7.30 
p.m. 


16th.—“ Plastics in the Construction of 
Buildings,’ by V. H. Wentworth. The London 
Section of the Plastics Institute at the Wellcome 
Building, 183-193 Euston Road, N.W.1. 
6.30 p.m. 

January 

2nd.—* Plastics and Electricity,” by E. 
Rushton. A Young People’s Lecture of the 
Plastics Institute at the Institution of Electrical 
Engineers, Savoy Place, London, W.C.2. 
2.30 p.m. 


6th.—“ Polycarbonates, their Properties, 
Processing and Applications,” by Dr. W. P. 
Hecklehammer. The Plastics and Polymer 
Group of the Society of Chemical Industry at 
the S.C.I. Meeting Room, 14 Belgrave Square, 
London, S.W.1. 6.30 p.m. 


7th.—Half-day Symposium: ‘“ Some Newer 
Polymers: Their Structure and Properties.” 
To be held jointly by the Plastics and Polymer 
Group and the Manchester Section of the 
Society of Chemical Industry at The University, 
Manchester. 2.30 p.m. 


8th.—‘* Polycarbonates,’” by Dr. W. P. 
Hecklehammer. The Midlands Section of the 
Plastics Institute, at the Grand Hotel, Leicester. 
6.45 p.m. 


9th.—** Careers in the Plastics Industry.”” A 
conference for Headmasters and Careers 
Masters of the Public Schools Appointments 
Bureau, to be held by the Plastics Institute at 
the Borough Polytechnic, London, S.E.1. 
10 a.m. 


13th.—* The Moulding and Forming of 
High-Density Polyethylene,” by R. Hayes. A 
joint meeting of the Scottish Sections of the 
Plastics Institute and the Institution of the 
Rubber Industry, at the Institution of Engineers 
and Shipbuilders, Glasgow. 7.30 p.m. 


14th.—** Unorthodox Nylon Processes.” 
The South Wales and Monmouthshire Section 
of the Plastics Institute at the Angel Hotel, 
Westgate Street, Cardiff. 6.30 p.m. 


14th.—** A Comparison of the Processes 
used in the Rubber and Plastics Industries,” 
by K. Wilson. A joint meeting of the Western 
Section of the Plastics Institute with the West of 
England Section of the Institution of the 
Rubber Industry at the Royal York House 
Hotel, Bath. 7 p.m. 
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Non-Destructive Coating Measurement.— 
The Elcotector is an instrument designed to 
carry out a large number of measurements in a 
non-destructive manner. Its primary use is for 
all types of coating measurements on com- 
ponents. In addition to these it is capable of 
measuring the thickness of most metallic and 
non-metallic foils both in the static and moving 
state, thus it can be applied to the production 
run to give continuous readings of thickness as 
material is produced. 

The Elcotector is a new development of the 
use of the Eddy Current principle. Due to its 
special construction it has overcome the 
difficulties which have been experienced in 
applying this principle in the past. As the 
Elcotector operates “‘ on tune ”’ position it has 
very great stability, and one unit with one 
standard probe head can be used for all manner 
of tests. 

The device makes use of the fact that the 
electrical characteristics of a coil are influenced 
in proportion to its proximity to a metal sur- 
face. Under suitable conditions a meter is 
capable of translating these changes in the coil 
into measurements of non-metallic coating on 
metal. This coil is also influenced by the type 
and structure of the metal, i.e. these changes 
can be translated into meial film thickness, 
metal hardness and like measurements. 

The coil in the case of the Elcotector is 
situated in the head of the probe which is 
presented to the surface under test. Two types 
of probe are available—one in the form of a 
short pencil for general purposes, the other 
with a short head and angular extension to 
enable its use in narrow confined spaces, these 
two being used for hand checking purposes 
only. For continuous strip measurement 
special probes can be produced capable of 
accommodation on any specific machine. They 
can be housed in p.t.f.e. frictionless material 
and so lightly balanced as not to affect even 
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the most delicate material. Hollow cup or 
pot coils are provided for repetitive hardness 
measurement of such small tools as drills, 
plug gauges, taps, steel balls, etc. 

Sensitivity—The sensitivity of the unit 
varies according to the type of work and can 
furthermore be adjusted at will over very wide 
limits. The following are given as typical 
examples :— 





Full Scale Reading at one 
Setting of Coarse Range 
Type of Control 


Measurement 








Sensitivity Sensitivity 





|. Plastic coating on alu- 


minium es .- | 0-0.008 in. | 0-0.175 in. 

2. Plastic coating on steel | 0-0.007 in. | 0-3/16 in. 

3. Plating on steel 0-0.0005 in. | 0-0.010 in. 
or more 











Specification.—The unit is housed in a stove 
enamel hammered finish aluminium desk type 
cabinet, size approximately 12in. x 8in. X 8in., 
with chrome plated carrying handle. Mains 
supply to three-pin plug and socket at the rear 
of the cabinet. Two yards rubber covered 
three-core cable included for convenience. 
Transformer tappings are arranged for use on 
100/115, 200/215, 220/230 and 240/250 v. 
A.C., 50/60 c/s. Other tappings can be 
provided to order. Fuses are fitted to both 
leads, and for extra safety a third fuse is fitted 
in the centre tap of the secondary of the 
transformer to protect the components in the 
event of overloading. Spare fuses are mounted 
in a clip on the inside of the back panel. 

All components used are capable of carrying 
far greater loads than is required in operation, 
thus ensuring extended life. Special care has 
been taken in the design of the power pack to 
give greatest stability, and the circuit is capable 
of accommodating wide fluctuations in mains 
voltage due to the self compensating technique 
of its design. 

The whole of the special oscillator employed 
is cast in a synthetic resin block rendering it 


The Elcotector which 

measures the thickness 

of coatings or foils 

in the static or moving 
state. 
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Automation Equipment 


completely impervious to changes of humidity. 
The valve volt-meter employs a bridge circuit 
driving a moving coil meter, with 44 in. scale 
divided into 50 divisions and marked 0-100. 
Blank masks are provided to cover the scale 
markings to enable the user to calibrate to his 
own requirements—useful for the unskilled 
operator to work between two pre-selected 
points on the “‘ Go”’’ and “* No Go” principle. 

Panel mountings consist of—moving coil 
meter; two amplitude controls, the right 
moving in 12 steps for coarse adjustment and 
the left for fine adjustment; change-over 
meter switch; sensitivity control; double pole 
On/Off switch; indicator lamp; co-axial 
socket for probe lead. One probe complete 
with cable is supplied with the unit—pencil or 
extended type optional. 

The loading of the unit is approximately 
55 watts. 

Experimental work on specific problems will 
willingly be carried out by the manufacturers at 
all times. When submitting problems it is 
always advisable to be as explicit as possible, 
giving the type, size and thickness of base 
material, the type and approximate maximum 
and minimum thicknesses of the coating, and 
the degree of accuracy which is being sought. 
With small components it is helpful to submit 
samples, both coated and un-coated, so that 
tests can be carried out on the actual com- 
ponent. 


East Lancashire Chemical Co., Ltd., Fairfield, 
Manchester. 


C. & S. Plug-in Relays.—The Clifford & Snell 
plug-in relay system has just been extended by 
the introduction of two new relays. 

The plug-in D.C. mains relay, type 2600B 
is for use in those control systems where, 
usually because of the needs of speed control 
and injection breaking, the supply is from about 
110 v. to 240 v. D.C. 

The contacts are of arc suppressing material 
and two of them have permanent magnet arc 
blow-outs. These latter contacts can be used 
to switch small motors, klaxons and similar 
inductive loads taking up to about 5 amps at 
240 v. D.C. without any risk of an arc being 
maintained between the contacts. 

The other contacts can be used on 240 v. 
D.C. to switch such loads as lamps and relay 
coils. A total of six pairs of contacts can be 
fitted and the coil can be for A.C. or D.C. 

The plug-in mercury switch relay, Type 
2600H can have either one or two mercury 
switches with N/O or N/C action rated at 
6 amps: at 500 v. or 240 v. D.C., or a fleeting 
contact or “ quick-strike’’ mercury switch 
which gives a brief ‘* make ” when the relay is 
energized, but not when it is released, or the 
reverse. 

When only one mercury switch is fitted the 
relay can also have up to three pairs of dry 
contacts. 

The mercury switches move through a much 
greater angle than the armature. This gives 
such a margin of safety that excessive care is 
not needed in levelling the equipment and as 
small armature gaps and heavy return tension 
can be used the distressing possibility of the 
armature sticking on is avoided. 


D. Robinson & Co., 717 London Road, 
Hounslow, Middlesex. 
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LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped addressed envelope should be enclosed in all cases where a personal answer is desired. 
It is understood that any letter received may be published at the discretion of the Editor. 


EDUCATION AND THE PLASTICS INDUSTRY 


Education in Plastics 

Sir,—All who are concerned with 
education in relation to industry will be 
grateful to journals such as Plastics for 
the interest they are taking in the problem. 
In discussions it is very easy to generalize, 
much more difficult to establish the facts. 
May I at this stage, make a few comments 
which may help to establish a ** base-line.” 
1. The Changing Pattern 

The attached diagram summarizes the 
changes that have taken place at the 
Borough Polytechnic over a five year 
period. It refers only to students taking 
courses leading to examinations in plastics 
subjects—and omits students (a) who are 
taking post-graduate or refresher courses 
on a part-time basis, (5) first year students 
(now at the Kingsway Day College) who 
are doing introductory science classes, and 
(c) students attending intensive full-time 
courses. 
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Borough Polytechnic—students taking exam- 
ination courses in plastics—five year period. 


The changing pattern is quite clear 
from the diagram: (i) a steady increase in 
total numbers; (ii) a remarkable increase 
in part-time day students released by their 
employers for one day a week; (iii) an 
increase, slow but we hope sure, in full- 
time and sandwich course students; (iv) a 
decline in evening class students, to a figure 
that is remaining steady. 

A similar picture is presented in Table 1 
which gives figures for students taking 
O.N.C., H.N.C., Grad. R.I.C. courses in 
Chemistry. Here again there has been a 
sharp increase in the total numbers of 
students, in large measure due to the 
part-time day release. Many of these 
students may be concerned with plastics, 
but prefer to obtain a qualification in 


** pure ’’ chemistry before following courses 
in technology. 


Table 1 
1956/57 1957/58 1958/59 
Total ae 75 135 180 
P.T.D. a 40 86 130 
Evening 35 49 50 


(omitting O.N.C. 1 year). 

In other sections of the department a 
similar pattern is seen—an _ increasing 
number of students come on the part-time 
day release scheme. 

2. The Contribution of Industry to Part-time 

Day Courses 

From our own experience, we can 
conclude that over the last three or four 
years, and particularly since the publication 
of the White Paper on Technical Education 
in 1956, industrialists have become more 
and more conscious of the role of the 
Technical Colleges and Polytechnics, and 
that a large number of firms are prepared 
to encourage employees to come to part- 
time day classes. It should be noted that 
permission to come to such classes is 
extended to an increasing extent to men in 
the 20-30 age group and is no longer 
confined to younger employees in 
apprenticeship and allied groups. 

3. The Contribution of Industry to Other 
Courses 

Progress in the development of full-time 
sandwich courses has been slow, but the 
idea is new in the plastics industry and 
there are already signs of change. It is 
possible that many misconceptions have 
arisen because of the widespread belief 
that sandwich courses must be “ work 
based ”’ and that employers must shoulder 
the whole financial burden. 

In the College based course industry is 
asked to co-operate in providing facilities 
for six months each year for one or more 
students. Ten different firms in the plastics 
industry responded to our requests in 
March last and took College based 
students, paying them £6 to £8 per week 
for the six months period. All these firms 
have agreed to accept further students next 
Easter and several firms we know are 
willing to take two or three. 

A further source of encouragement is 
the success of the intensive (nine or 10 day) 
courses sponsored by the Polytechnic over 
the past three years. Some 60 students 
have attended these from perhaps 20 
firms in different parts of the United 
Kingdom ;_ they have released their 
employees for the two weeks period and 
have paid all expenses. 

Firms within the industry are co- 
operating with the Polytechnic in other 
ways, directly by gifts of equipment and 
materials and by grants for research; 


indirectly through the Plastics Industry 
Education Fund (scholarships to students, 
books for library, gifts of equipment). 

The above record is impressive; it is 
not put forward to encourage complacency, 
but rather to show that much progress has 
been made and that many firms in the 
industry are fully alive to the changes 
taking place. There is no doubt about the 
success of part-time day release courses; 
the next stage will surely be rapid progress 
in both works-based and college-based 
sandwich courses. 


Dr. F. AYLWARD. 
Head of Chemistry Department, 
Borough Polytechnic, 
London, S.E.1. 


Sir,—I have read the Editorial in the 
October issue of Plastics on the current 
situation in regard to Colleges at the 
moment and I am aware that in certain 
districts there is a lack of students par- 
ticularly in the sandwich part-time courses. 

In considering this matter we must be 
sure that there is sufficient demand for 
young men in the plastics industry in the 
district and I have a feeling that in some 
areas courses have been set up without due 
consideration as to whether there is 
sufficient plastics industrial activity in that 
area, and the number of young men that 
the companies in the area can absorb, 
and I do not think that industry can be 
unduly blamed if that arises. 

On the other hand I am sure that all 
concerns should take steps to see that 
young entrants to the industry get a good 
background either before they join the 
companies or by part-time facilities to 
attend the sandwich courses and I do not 
know that we can do more than get the 
Institute and the Federation to take some 
active steps in this direction. 

H. V. Potter. 
Chairman, 

Bakelite Ltd., 

12-18 Grosvenor Gardens, 
London, S.W.1. 


Trade Bulletins 


Sir,—As industrial designers coming 
into contact with potential outlets for the 
plastics industry on a regular basis, we 
should be glad to receive trade and 
technical leaflets and bulletins issued by 
plastics manufacturers and fabricators. 


CALVER INDUSTRIAL DESIGN 
ORGANIZATION. 
Stokeinteignhead, 
Newton Abbot, 
Devon. 
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Polyurethane Synthetic Rubber 


AST month the announcement was made 

of the formation of Rubber Plastics Ltd., 
of Upper Basildon, Berks. This company has 
been formed to manufacture and market the 
polyurethane group of rubbers developed by 
Bayer in Germany and processed in that 
country by Lemforder Metallwarengesell- 
schaft. These materials have many interesting 
properties and in the following article a 
description is given of the chemistry and 
properties of this range of rubbers together 
with an indication of their possible appli- 
cations. 


History 


Dr. Otto Bayer, of Bayer Leverkusen, made 
the first real advance in the production of 
materials based on diisocyanates, and in 1937 
under German patent 728981 protected the 
process of polyaddition of diisocyanates. 
Most of the work at that time was directed to 
the field of fibre forming with the object of 
producing materials to compete with existing 
fibres such as nylon. Within four years two 
polymers were available. Perlon U and 
Igamid U, the former being a fibre forming 
material, Igamid a mouldable product. 

The war speeded development in Germany 
and a flood of patents covered various poly- 
urethanes for use as adhesives, coatings, foams 
and mouldable grades, these last being known 
by the Bayer trade name Vulkollan. 

At the end of the war American technical 
missions visited Germany and saw confirma- 
tion of the importance of these developments. 

Since 1945 a number of companies in the 
U.S. and Great Britain have entered the field 
and some 400 patents have been filed covering 
basic products and processing techniques for a 
wide range of diisocyanates. 

The Lemforder Metallwarengesellschaft in 
Germany using the basic Bayer techniques 
has specialized in the production of a whole 
range of rubber like Vulkollan elastomers 
having many engineering applications. 


Chemistry 


Polyurethane is the term in general use for 
the polymerized esters of carbamic acid, an 
acid which has no existence uncombined. 
Ethyl urethane NH,COOC;H,; has been known 
for many years as a mild hypnotic. 

The basic reaction is between a diisocyanate 
and a linear compound containing hydroxyl 
groups. Polyesters in the range 1,000-3,000 
molecular weight are particularly suitable. 
The Vulkollans in production today are based 
on the adipic acid polyesters of glycol (Des- 
mophen 2,000) and 1.5 naphthalene diisocya- 
nate (Desmodur 15). 

Butanediol or a mixture of butanediol and 
trimethylol propane is used as a cross-linking 
agent. 

Linkage via urethane groups occurs between 
the diisocyanates and the polyesters, thus 
building a large molecule. The ultimate size 
of the molecule depends on the molar propor- 
tions of the two components. 

Since the hydroxyl group containing com- 
pounds have no groups within the chain 
capable of reacting with isocyanates, cross- 


linking can occur at terminal groups only. This 
ordered cross-linking as opposed to the random 
distribution found in most cross-linked plastics 
is probably an important factor in the synthesis 
of the urethane rubbers. 

It is not proposed in this note to detail the 
many alternative preparations since we are 
mainly concerned with the properties and uses 
of the Vulkollan made from Desmophen 2,000 
and Desmodur 15. 

The diagrams below indicate the cross- 
linked structure of these molecules, (a) using 
butanediol, and (4) using trimethylol propane. 


(a) 
VV\—OOCNH—VVV 
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Although the pattern of structural growth 
is similar to a polycondensate no products are 
liberated during the reaction which, therefore, 
resembles a simple polyaddition process. 


Properties 


Although usage demands the term poly- 
urethane “rubber ’’ a more rigid terminology 
would bring it into the “plastic”? group. 
However, the correlation of its properties with 
those of natural rubber necessitates considera- 
tion of its properties in terms of comparison 
with other rubbers. 

We shall first list those properties in which 
Vulkollan is outstanding, followed by a more 
detailed analysis:— 


(1) High tensile strength at high elongation. 





(3) Resilience constant over full range of 
hardness. 

(4) Extreme resistance to abrasion. 

(5) Unaffected by oil or petrol. 

(6) Non-ageing by ozone or U.V. 

(7) Wide temperature range of serviceability 
—40° C. to 120° C. 

(8) High resistance to initiation and pro- 
longation of tear. 


Mechanical 


Table 1 indicates the properties of four 
Vulkollans ranging from a Shore hardness of 
60° to 96°. It will be noticed that tensile 
strengths of the order of 4,000-5,000 Ib. per 
square inch and elongations at break of the 
order of 500% are obtained at minimum and 
maximum hardness. At these different hard- 
nesses resilience is maintained at 40% to 50%. 

The importance of these properties is 
immediately apparent for engineering applica- 
tions, since in rubbers generally, hardness can 
only be obtained by a sacrifice of elasticity. 

Abrasion resistance measured by standard 
procedures indicates values of the order of 
three times better than abrasion resistant 
natural rubber. Operating conditions produce 
an even greater difference since the properties 
of natural rubber degrade during exposure, 
whereas Vulkollan is unaffected. 

Normal petrols and lubricating oils produce 
very small increases of weight accompanied by 
some dimensional changes but physical pro- 
perties are unimpaired. 

No ultra-violet light catalyzed oxidation 
has been observed, long term exposure indicat- 
ing no change in physical properties. 

Standard grades show some loss of resilience 
below —10° C. but normal applications are 
satisfactory between —40° C. and +120° C. 
dry heat. 

The effects of high energy radiation are still 
under examination. Some conflicting results 
have been shown in tests on similar rubbers. 

As a generalization it can be said that pile 
radiation probably produces chain breakdown 
together with an increase in cross-linking. 
The resultant hardening has not been observed 
in all cases, but the decrease in tensile strength 
and elongation are consistent with the postu- 
lated effects. 

As with all other synthetic materials Vul- 
kollan has certain limitations as follows:— 

(a) Unsatisfactory in water above 70° C. 

(b) Degraded by oil above 130° C. 

(c) Attacked by acids and alkalis. 

(d) Attacked by aromatic and chlorinated 











(2) Wide range of Shore hardnesses. hydrocarbons. 
TABLE |. 
Property, 25° C Vulkollan A Vulkollan B Vulkollan C Vulkollan D 
Tensile, p.s.i. 4,000-5,000 5,500-7,000 4,500-6,500 4,500-5,500 
Elongation, % es 550-650 600-800 600-800 450-500 
Modulus, 100%, p.s.i. 250-300 475-550 1,000-1, 100 1,200-1,400 
200%, p.s.i. 450-500 650-750 1,400-1,550 1,700-2,000 
300%, p.s.i. cs sen 700-800 1,200-1,500 2,200-2,500 2,700-3,000 
Elongation Set, % ... ‘ies “ee 5-10 3-10 20-30 35-45 
Tear, Ib./in. ... m ie oe 280-320 450-525 550-600 550-700 
Hardness, Shore A ... iow ov 60-65 78-83 88-92 93-96 
Resilience, % es iv is 45-50 50-60 50-55 45-50 
Specific Gravity... ‘ae ous 1.24 1.24-1.25 1.25-1.26 1.24-1.26 























ee ae ee ee 
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Table 2 gives some details of general 
chemical resistance :— 


TABLE 2. 


SOLVENT RESISTANCE OF VULKOLLANS B AND D 
SWELLING, AT ROOM TEMPERATURE, %*. 








Solvent B D 
Linseed Oil ... ons ea I 0.5 
Water iid ity wn 1.5 1.5 
Mineral Oil ... se 1.5 05 
Mineral Spirits a ies 2 2 
Ether ae me ve 10 8 
Alcohol a sis wn 15 8 
Carbon Disulfide... win 15 12 
Xylene ae om ne 20 17 
Toluene ioe eee eos 37 25 
Carbon Tetrachloride a 44 33 
Benzene a aa ons 60 36 
Ethyl Acetate — oe 70 50 
Nitro Benzene on ae 165 85 
Methylene Chloride... Sas 310 165 
Acid, Dilute ... ise ea t t 
Acid, Concentrate ... pus + t 
Alkali Concentrate ... ade t t 
Alkali Dilute tT t 











* Immersed until constant volume was reached. 
t Destroys. 


Electrical Properties 

Table 3 gives the electrical properties of 
A, B and D Vulkollans. The harder grades are 
in general superior, partly due to lower hygro- 
scopicity. This is particularly noticeable in the 
reduction in surface resistivity due to surface 
adsorption of moisture. 


Special Grades 

The above properties apply to standard 
grades but it is possible to “tailor”? the 
material to a very wide range of properties, 
Shore hardnesses as low as 15° being possible. 

The incorporation of molybdenum disul- 
phide produces grades giving a very low 
coefficient of friction enabling Vulkollan 
bearings to be used “ dry.” 

Polyurethane foam is well known in up- 
holstery and similar uses but only as a material 
of low density. There are now foams of high 
density having a wide use in shock absorption 
involving high loads. 


Applications 
The uses for Vulkollans will be decided by 
the very special properties which they possess. 
The widest applications will result from the 
unique combination of elasticity and hardness. 
The analysis below is grouped by the various 
specialized properties. 


Hardness and Elasticity 
The combination of a Shore hardness of 
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An abrasion resistant 
natural rubber (right) 
and a Vulkollan (left) 


shock absorber bush 

which have received 

identical cross-country 
tests. 


90 with high elasticity is of particular value in 
applications requiring damping for insulation 
against shock whether this shock is due to 
impact or the sudden application of torsion. 
Typical uses are as follows:— 
Pneumatic hammer handles. 
Mallet heads. 
Flexible couplings. 
Anti vibration mountings for machinery. 
Shock absorbers. 
_ Bearings. 
One of the largest uses for Vulkollan is in 
the boot and shoe industry, particularly for 


A door lock guide piece, 

a door catch housing 

and a gear change lever 

actuating ball moulded 
in Vulkollan. 


heel tips on women’s shoes. The decreasing 
size of these heels has naturally enormously 
increased the load per unit area but Vulkollan 
is giving excellent results. 

On trucks and mechanical handling equip- 
ment solid tyres are giving several times the 
life of natural or synthetic rubber (at much 
higher loads). 

Vulkollan wheels or Vulkollan covered 
wheels are used for frictional torque trans- 
mission since low abrasion loss can be com- 
bined with a high coefficient of friction. 

Vulkollan belts have been used for trans- 








TABLE 3. 
ELECTRICAL PROPERTIES OF VULKOLLANS A, B and D. 
Property, 25° C Vulkollan Vulkollan Vulkollan 
A B D 
Breakdown Voltage, volts/mil. (Sample 80 mils. thick) 530 450 525 
Surface Resistance, ohm ... ase 4x 10” 5 x 10 1 x 10" 
After 24 hours in water 3x 10° 9x 10° I x 10° 
Volume Resistance, ohm 9x 10” 2x 10" 3x 10" 
After 4 days at 80% RH I x 10% 5.6 x 10° 2x 10 
Volume Resistivity, ohm-cm. 2x 10" 5 x 10” 3 x 10" 
Dielectric Constant, 800 cycles 75 7.6 6.7 
10® cycles 7A 7.1 6.4 
Loss Factor, tan § 800 cycles 0.015 0.016 0.017 
10 cycles 0.073 0.058 0.050 

















mission on heavy equipment and on record 
reproducers giving freedom from slip. 

The foregoing uses have been as a replace- 
ment for similar materials but the combination 
of abrasion resistance with hardness and 
rigidity has made possible the substitution of 
Vulkollan for metal in such applications as 
linings for pump housing handling slurries and 
similar abrasive materials. 


Oil Resistance 


Gaskets made from Vulkollan are resistant 
to most oils although oil additives may in 





some cases attack it. Normal laboratory and 
application tests should be made in such uses. 

Oil seals of Vulkollan are particularly 
efficient but should not be used for applications 
at high rotational speeds since heat build up 
in oil will result in some degradation. 


Self Lubrication 

It is perhaps in this field that the biggest 
advances have been made. As mentioned 
earlier, the coefficient of sliding friction is 
reduced by a factor of 5 by the addition of 
materials such as molybdenum disulphide and 
these modified rubbers are in many cases self- 
lubricating. Although sliding and oscillating 
applications are completely satisfactory Vul- 
kollan can be used in rotating applications but 
tests must be made to determine whether the 
temperature rise is within the safe limit; in 
general slow rotational speeds are acceptable. 

As in other applications the combination of 
unique properties enables Vulkollan to be used 
in place of more expensive and less satisfactory 
materials. Perhaps the largest single applica- 
tion in the engineering industry is for bushes. 
The advantages of their use can be sum- 
marized as follows:— 

(1) Non seizing. 

(2) Shock absorbing. 

(3) In some cases no lubricant required. 














(4) Where lubricated crude grease can be 
used. 
(5) Close tolerance machinings of housing or 
pins not required. 
(6) Self aligning. 
(7) Non corrodible. 
(8) Virtually free from wear. 
Vulkollan sliding plates of the type used for 
leaf springs give three to four times the service 
life of metal equivalents and have the added 
advantage of freedom from rattle. 
Another automobile application is for ball 
joints where the ball-bearing or female portion 
is made from Vulkollan. Such joints offer the 





PLASTICS 


A gear change lever 
gaiter and a bonnet 
hinge bearing. 


same advantages as those listed above for 
bushes; additionally with Vulkollan sealing 
caps the joints once packed with lubricant 
require almost no future service. When using 
Vulkollan in assemblies previously using metal 
to rubber bonded units the Vulkollan bush can 
be used free externally and internally. 

In spring eyes Vulkollan bushes offer out- 
standing advantages and as in similar uses 
ordinary machining is sufficient. 

As will be appreciated from the above details 
the potential uses for Vulkollan are very 
numerous and the following short list contains 
products of a wide variety of industries :— 
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Self lubricating joints. 

Self lubricating bearings. 

Spring components. 

Pinions and gear wheels. 

Flexible couplings. 

Torsion bushings. 

Elastic buffers, etc. 

Spinning cylinder tubes. 

Loom pickers. 

Pump components. 

“O” rings. 

Oil seals. 

Dust caps. 

Flexible transmission couplings. 

Shock absorber bushes. 

Flange and shaft couplings. 

Handles for pneumatic coal picks. 

Bearings for rocker arms. 

King pin bushings. 

Diaphragms. 

Vibration dampers. 

Seals. 

Bellows. 

Buffers. 

Friction wheels. 

Door stops. 

In conclusion it is of importance to realise 
that the variety of raw materials and the large 
number of processing conditions makes 
possible the production of rubbers having 
specific combinations of properties. 





American Plastics Heel 


PLASTIC heel for women’s high- and 

medium-heel dress shoes that is guaran- 
teed in writing against both breakage and top- 
lift replacement because of wear has been 
developed and put on to the market, it is 
announced by Robert H. Goldbaum and 
Mitchell M. Segal, developers. 

The heel, which has been under development 
for the past few years, is composed of two 
components: a moulded plastic heel block and 
a fluted steel shaft and top lift combination, 
which is called a Perma-Top Unit. 

The heel block is moulded of Rohm and 
Haas Implex A plastic, in the same fashion 
of most other plastic-moulded heels. 

It is then precision drilled to a very fine 
tolerance and the Perma-Top Unit is inserted 
under pressure by newly designed machinery. 

The finished product comprises a heel which 
is guaranteed not to bend, break, split, or 
crack; and never to require replacement of top 
lifts because of wear. It is guaranteed to that 
effect in writing under the registered trade- 
mark of Lifetime Heels. Shoe manufacturers 
using the product are supplied with printed 
guarantee forms to be inserted into the shoe 
boxes. 

Patents for both the Perma-Top units as 
well as for the specialized drilling and inserting 
machines used in the manufacture of Lifetime 
Heels have been applied for and are presently 


pending. Liftime Heels has been set up as a- 


division of Amalgamated Plastics Company 
of Lowell, Mass. The largest moulders of 
plastic heels for women’s shoes in the world, 
Amalgamated maintains seven plants through- 
out the state. The company also handles all 
marketing and promotion of the new product. 

The product has already undergone extensive 
field tests before being released. Over 250,000 
pairs of shoes equipped with Lifetime Heels 
were produced and sold through a major 
women’s shoe chain, with stores in every area 
of the country. Although it has been more than 





six months since the shoes were distributed to 
the stores, and the chain reports practically 
every pair sold shortly after their arrival, to 
date not one pair of shoes has been returned 
because of broken heels. 

In addition, selected groups of working girls 
in over a dozen different offices, whose jobs 
require them to be on their feet most of the day, 
wore shoes equipped with Lifetime Heels for 
periods of up to 60 days. Each girl wore the 
same pair of shoes for the duration of this test; 
by the end of the test, the soles, counters and 
uppers of the shoes were very heavily worn, and 
in some cases beyond repair. On the other 
hand, not one of the heels showed any change 
beyond a superficial wearing of the Perma-Top 
lift surface. In each case, all floor surfaces 
were checked after the tests, and there were no 
signs of any scratches or marks developed as a 
result of wearing Lifetime Heels. 

Initially the developers were 
concerned that this new heel lift 
might prove more slippery and 
hence create a walking problem. 
They submitted the product to the 
American Standards Testing 
Bureau of New York for com- 
parison tests. They reported that 
the material was actually less 
slippery than some other top 
lifting material, including nylon. 

Based on the initial reaction to 
the product, the company states 
that it expects there will be 
approximately 10,000,000 pairs of 
shoes equipped with Lifetime 
Heels within one year. New pre- 
cision moulding machines each 


The complete heel and metal 
insert. 


) 
| 


turn out 5,000 pairs every 24 hours. Yet the 
company is working at full capacity on a 
three shift, six to seven day week schedule, to 
meet the increasingly heavy orders being placed. 

At present, Lifetime Heels are being made 
available through three heel finishers: the 
Universal Heel Company of Lowell, the 
United Heel Company of Lowell, and the 
Service Wood, Heel Company of Lawrence; 
and negotiations are under way with other heel 
finishers both in New England and other parts 
of the country, as well as shoe factories with 
their own heel finishing rooms. 

The company states that more than 30 major 
manufacturers have already adopted Lifetime 
Heels, and there are nearly 100 other com- 
panies in various stages of testing and sampling. 

Lifetime Heels are presently available in any 
four different lift colours—brown, black, silver 
or brass, and there is a range of 10 different heel 
styles which include five higher heel patterns 
and five lower heel shapes. 
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for 
PVC 
cables 
Reomol 


DCP 


offers 





low cost, excellent electricals, suitable low temperature 


properties, good heat stability — and consistency. 


REOMOL DCP is an isomeric form of dioctyl phthalate 
(di-2 ethyl hexyl phthalate) which is the universal standard 
plasticiser for P.V.C. cable sheaths and insulations. Reomol 
DCP offers the same excellent properties in cable manufacture 
— but at the low price level of phthalate plasticisers made 
from petroleum derived alcohol mixtures. Being made from 


a single alcohol Reomol DCP is consistent in its properties. 





ears Geigy Write for Geigy technical bulletins 


THE GEIGY COMPANY LTD 
Plastics Chemicals Division, Rhodes, Manchester 


P.43 
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Safe toys for tough customers | 











<< Courtaulds 


CELLULOSE ACETATE 
MOULDING POWDERS 


for safe toys 
... sure sales 


. .. Safe toys because they’re tough 
toys, toys that take any amount of 
rough and tumble. Toys made from 
Courtaulds cellulose acetate mould- 
ing powders can’t break with a 
dangerous, jagged edge. There’s 
no risk of fire. And they’re non- 
toxic. These are the toys for sales 
and repeat-sales. 


Courtaulds Technical Service 
welcomes your enquiries 


Courtaulds Cellulose Acetate 
Moulding Powders. 


Marketed by British Celanese Ltd., 
Little Heath, Coventry. 
Telephone: Coventry 88031 
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NE of the more unfortunate aspects of the 

consumer goods production activities of 
the plastics industry is the too frequent lack of 
sufficient thought on design which is put into 
an idea before moulds are made and the 
product marketed. All too often has the 
industry gained a bad name due to the rushing 
through of ill conceived ideas which result in 
products of poor appearance and function and 
often in materials ill suited for the purpose. 
This trend which was so prevalent after the 
war is fortunately now less apparent although 
examples are still too obvious. 

There are, of course, many exceptions within 
the industry—it being usually the larger firms 
of moulders who have their own design staff 
and model studio to place at the disposal of 
customers. 

It was with a view to offering such facilities 
to the numerous small to medium firms that 
R. J. Emery & Co., 88 Sweet Briar, Welwyn 
Garden City, Herts., set up their design and 
model making service—aimed specifically at 
the plastics industry. 


This company, though modest in size, offers 
a service which embraces all the aspects of the 
development work necessary to bridge the gap 
between the idea and the quantity moulding of 
the product. They offer to develop an idea 
from scratch, produce sketches for general 
approval, fully detailed component drawings 
and finally a scale model. They do not handle 
mould design—it being felt that every mould 
maker and designer have their own ideas on 
how best a mould should be made. Alter- 
natively, this company will produce a model to 
the sketch or drawing of a moulder or 
moulder’s customer—offering design advice 
only when asked to do so. 

In this way, an individual, moulder or dis- 
tributor with an idea may have that idea 
developed and a model made so that the full 
potential of the proposed product may be 
assessed by everybody concerned from board- 
room level, through the sales office to mould 
maker. 

In considering the value of models to the 
industry generally, it is apparent that time and 
money can be saved by (a) being able to decide 


Fig. I. 


Wooden model of a hand cream container 
to be moulded in polythene. 
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Model Making and Product Design 


internally upon the actual form and colour of a 
proposed new product whilst at the same time 
gaining a good idea of mould and moulding 
costs; and by (4) being able to offer a “‘ new 
line ’ to a buyer before investing in moulds— 
the model being a tangible entity. In addition, 
much time is saved the mould maker—and 
particularly the non-technical people con- 
cerned—by being able to see the complexities 
of contour instead of having to visualize 
them from a drawing. 

One particular field in which the models 
made by this company have played a significant 
part, is in the production of blown hollow 
articles such as polythene containers. In 
addition to providing a “ visual’? of the 
product, the model has acted as a pattern in 
the process of casting the mould cavities. A 
case in point being the model of a lady’s hand 


Fig. 2, Model ofa factory 
extension with the-roof 
removed, 


(Fig. 1)—the product being a 1 oz. capacity 
polythene container for hand cream. The 
model was carved from box wood and in 
two halves—the split line of the model deter- 
mining the mould split line. It is interesting to 
note that a 4 oz. container, already marketed, 
was used as a guide when making the model 
for the smaller container; parts of the hand and 
the bracelet of the existing product showed 
signs of gross undercutting in the mould and in 
order to ease production problems, R. J. 
Emery & Co. were asked to “revolve” the 
form of the hand and bracelet to eliminate 


the undercutting without spoiling the stylized 
shape. This, together with the inclusion of 
allowances for material and mould shrinkages, 
was successfully carried out and the new blown 
product contains exactly 1 oz. 

Diversity of subject appears to be the keynote 
of this company’s activities—both the domestic 
and industrial markets having made good use 
of models. A variety of brushes, combs, 
mirror frames, sunglasses, display aids are 
past examples; a sliding-lid case for the 
cleaning materials of an office equipment 
machine, a complex junction box for a well 
known firm in the electronics industry (this 
work included a clip-over lid in polythene— 
machined from the solid), and at complete 
variance, the model of a factory extension 
(Fig. 2) for a leading aircraft manufacturer. 
This example, made entirely from H.I. poly- 


styrene and Perspex, to a scale of +; in. to 1 ft., 
was used by the various technical departments 
and outside contractors concerned in planning 
the site and building layout and the installation 
of all the services connected with such a project. 
The roof line is shown “ broken ”’ to facilitate 
planning and the main block floors and 
separate laboratories made removable. 
Instances where this company’s design 
abilities have been used include an industrial 
counter case—designed as a formed clear 
Perspex cover of pleasing lines. The necessity 
(continued on page 464) 


Fig. 3. Exhibition model built for 1.C.1. to demonstrate the 


uses of nylon. 








Part Il—Uses and Applications 


HE Celanese Corporation of America, 

utilizing background gained during a three- 
year pilot production operation, has established 
cellulose propionate (trade mark Forticel) as 
a standard industrial thermoplastic. This 
compound, supplied as an injection moulding 
material, has satisfied the stringent physical 
property requirements of several key applica- 
tions, such as telephones, transistor radio 
cabinets, appliance knobs and dials, auto- 
mobile arm-rests and steering wheels. This 
diversity of end uses gives an indication of the 
variety of properties available in the numerous 
formule offered. A cellulosic resin, as explained 
in the technical article on this material last 
month, can be tailor-made to suit the most 
exacting property requirements for a particular 
application. There are some 35 formulations 
of Forticel now available, and this flexibility 
of product offers the engineer countless 
advantages over other available thermoplastics. 

The past three years have shown a rapid 
growth in the use of Forticel in America. 
From pilot production in 1954 the material 
rapidly reached the several million pound mark 
in production and sales. This climb is an 
indication of the acceptance of the resin by 
industrial designers and engineers. 


General Properties 


Before listing several specific case histories 
showing the reasons for the selection of 
Forticel in these applications, let us review the 
five basic property considerations of any job. 
The range of values obtainable from the 
numerous material compositions are listed. 
It should be understood that the average 
balance of properties is to be found in the 
medium flow compositions while maximum 
values of heat distortion, hardness and flexural 
strength are from the hard compositions. The 
soft flows are characterized by superior impact 
strength and toughness at low temperatures. 
1. Heat Resistance 

It is felt that a practical explanation of heat 
resistance as applied to the finished item will 
be of advantage. Two end use field tests on 
articles manufactured from different formule 
illustrate the point. Personal products moulded 
from an (H2) composition withstood boiling 
water for 30 minutes successfully, whereas 
luggage end caps moulded from an (M) flow 
had a heat distortion point of 200° F. 

2. Impact Strength 

The hard compositions usually selected for 
maximum surface hardness and rigidity provide 
adequate toughness for most fabrication 
operations such as slotting, drilling, piercing 
and riveting. For these processes cellulose 
propionate is unique. 

The more highly plasticized formulations 
such as medium and soft flows, have passed 
the rigid requirements of both the telephone 
and automobile industries. In addition to 
practical drop tests at room temperature, the 
end use specifications call for ability to with- 
stand impact at 0° and —40° F. Propionate 
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mouldings were readily accepted because of 
their high rating in these tests. 
3. Surface Hardness 

One of the primary reasons for the selection 
of materials with maximum surface hardness 
is to obtain maximum scratch and abrasion 
resistance. Hardness, as such, is not neces- 
sarily the answer to abrasion resistance, 
however, it is not possible to compare various 
types of thermoplastics by this property. In 
cellulosics one finds a material superior in 
scratch resistance to almost all the other 
standard thermoplastics. Cellulose propionate 
compositions have a surface hardness of 
between 10 and 120 on the Rockwell R scale, 
and these resins are superior in scratch resis- 
tance to other materials such as polystyrene, 
which has a Rockwell R hardness of 100-130. 
This is a major advantage in applications such 
as telephones, transistor cases, knobs and dials, 
and most appliance parts. 

4. Dimensional Stability 

Cellulosic materials are based on the use of 
wood pulp or cotton linters which in the raw 
state absorb water. The chemical manipulation 
of the cellulose during manufacture of the 
propionate reduces this absorption to a very 
low figure. 

The ASTM test on water absorption of 
cellulose propionate yields a value of approxi- 
mately 1.7%. This means that the material can 
be used for close tolerance matching parts and 
articles which require long term dimensional 
stability. Parts manufactured from cellulose 
propionate have been in active use for nearly 
10 years in the telephone, store, and office 
supply field. 


Portable radio case 
moulded .in Forticel 
illustrates one appli- 
cation for this 
material. 
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5. Eye Appeal 

Regardless of how sound a plastic material 
is from the standpoint of physical properties, 
if the finished item does not have a pleasing 
appearance it is limited in its use. In most 
cases a pleasing appearance means an excellent 
finish or gloss. It is true that this gloss can 
sometimes be obtained by buffing, but only at 
additional expense. With Forticel, the finish 
obtained in the injection moulding operation 
is extremely good. This desirable gloss is 
maintained over widely varying injection 
moulding machine and injection die tempera- 
ture conditions. This flexibility is of great 
importance to a moulder, and, ultimately, to 
the end user. 


Application Case Histories 

In addition to the advantages brought out 
under the section on general properties, there 
are numerous other features which commend 
Forticel for industrial uses. These features can 
best be brought out by citing several typical 
application case histories of this material. 
These case histories are broken down by end 
use classification, and list the advantages of 
cellulose propionate over competitive resins. 
These analyses are unique in that they cite the 
advantages as well as the disadvantages of 
Forticel. In each case, however, the competitive 
resin which shows an advantage in one 
property, does so at the expense of several 
other properties. The key to the selection of 
Forticel, as in any plastic material, is its 
balance of properties whereby it can satisfy 
the requirements of the majority of properties 
specified. 
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Case History I 


End Use Classfication: Store and Office 

Supplies. 

Item: Pens. 
Advantages. 

Dimensional stability. 

Ease of fabrication. 

Fast cycle moulding 

Toughness 

Excellent surface lustre. 

Excellent weld strength. 

Resistance to inks. 

Disadvantages. 

Softer surface than acrylonitrile styrene. 

Price above styrenes and acetate. 
Advantages over Major Competitive Material. 

Improved surface hardness. 

Freedom from splitting and cracking in 

fabricating hard flows. 

Potential cycle improvements. 

Excellent weld strength. 

Freedom from objectionable odour. 
Comments. 

One of the first industries to take advantage 
of the excellent balance of properties in cellulose 
propionate was that of the pen and pencil 
manufacturers. Their story of “ increase 
overall yield,” is one that results from improved 
cycles, lower moulding scrap, and reduced 
fabricating scrap. In each of these classifica- 


tions, propionate has excelled and has lived 
up to all expectations. Initial product sampling 
has shown numerous advantages over existing 
competitive materials, and over two years’ 
commercial production has now proven these 
advantages in product quality and quantity. 
A few of the items converted to propionate 


have been barrels, tips, sections and caps for 
pencils, ball pens, conventional lever feed pens, 
and desk sets. 

The major consideration in material com- 
position and formulation is to provide maxi- 
mum hardness and rigidity for improved 
scratch resistance, and, at the same time, give 
sufficient toughness to satisfy fabricating 
requirements. The numerous formulz available 
in cellulose propionate allow the selection of 
the exact combination of hardness and tough- 
ness to satisfy the most critical application. 

The moulders’ role in this picture is also an 
extremely important one. Regardless of the 
advantages of a material, it is of little interest 
if it cannot be moulded easily on fast produc- 
tion cycles. Because of the free flowing 
characteristics of propionate, it readily meets 
all injection moulding requirements, and its 
improved heat distortion and rigidity lead to 
faster set up times. 

Fabricating operations such as _ piercing, 
slotting, riveting and threading, which are often 
performed on moulded pen barrels, present 
difficulties to manufacturers when using many 
of the normal thermoplastics. Propionate, 
however, has the toughness to withstand any, 
and all, of these operations in production 
without cracking or splitting. This charac- 
teristic is also of great value in preventing 
splitting of parts which involve a force-fit in 
assembly. 


Case History I 

End Use Classification: Personal Products. 
Item: Syringe Tips. 
Advantages. 

Ease of moulding and fabrication. 

Toughness. 

Available in all opaque and translucent 

colours. 
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Distorting temperature higher than con- 
ventional polythene. 
Excellent moulded part finish. 
Disadvantages. 
Higher price than hard rubber, phenolic and 
polythene. 
Distorting temperature is lower than that of 
hard rubber or phenolic. 
Advantages over Major Competitive Material. 
Higher distortion temperature. 
Potential lower moulding cycles. 
Lack of objectionable odour. 
Comments 
One of the first applications, outside the pen 
and pencil industry, to take advantage of the 
improved physical properties of Forticel was 
that of hygienic products. The ability of a 
moulded part to withstand sterilization in 
boiling water is of extreme importance to this 
industry. A major end user reports that (H2) 
flow cellulose propionate will take 30 minutes 
boiling successfully. In this same test, com- 
petitive material distorted badly. The advan- 
tages of Forticel over competitive materials 
have brought about its selection as the accepted 
material. 


Case History III 
End Use Classification: Housings. 
Item: Telephone housings, handpiece, mouth- 
piece, ear cap. 
Advantages over Phenolic. 

Toughness. 

Colour availability. 

Lightweight moulded parts possible. 

Ease of fabrication. 

Dimensional stability. 

Advantages over Major Competitive Thermo- 
plastic Material. 

Freedom from objectionable odour. 

Improvement in surface hardness. 

Higher heat distortion temperature. 

Improved rigidity with adequate toughness. 

Potential cycle improvement. 

Comments. 

The approval of Forticel by the telephone 
industry was given only after months of 
exhaustive testing on flake, moulding powder, 
injection machine operation, moulded part 
finishing and fabrication, and moulded part 
physical properties. This approval is an 
assurance that Forticel has the necessary 
attributes for this exacting application. 

This end use classification carries a three 
fold requirement of hardness, heat distortion, 
and toughness. A review of the physical 
properties of cellulose propionate reveals a 
unique balance in this regard in that maximum 
hardness and heat distortion are maintained 
with a high level of impact strength. Several 
features found in propionate mouldings, in 
addition to the necessary physical properties 
are an exceptionally high lustre part finish, 
freedom from objectionable odour, and an 
almost unlimited availability of non-fading, 
non-bleeding, pleasing colours. Once again, 
the ability to handle this product readily on 
conventional moulding equipment does not 
make it necessary to sacrifice the desired 
physical properties to satisfy processing 
requirements. 


Case History IV 
End Use Classification: Housings. 
Item: Transistor Set Cases. ; 
Advantages. 
Excellent surface. 
Good surface hardness. 
Toughness. 


Dimensional stability. 
Good heat resistance. 
Freedom from objectionable odour. 
Disadvantages. 
Relatively high price. 
Distorting temperature lower than certain 
types of styrene. 
Advantages over Competitive Material. 
Excellent surface. 
Better abrasion resistance. 
Improved impact strength. 
Improved mouldability over many of the 
special grades of styrene. 
Lack of static dust attraction. 
Competitive Thermoplastic Advantages. 
Lower material cost. 
Certain grades have a higher distorting 
temperature than Forticel. 
Comments. ° 
Forticel was the choice of the Zenith Radio 
Corporation for the Zenith 800 transistor set 
cabinet, which opens a new field for the sale 
of this product. At present, most radio 
cabinets are in various grades of styrene, all 
of which have certain shortcomings which 
make them vulnerable to replacement by new 
and improved materials such as Forticel. 
Many competitive resins have a dull surface 
which marks and smudges easily, and the only 
reason these materials are used to day for 
portable radio cabinets is their low cost and 
relatively high heat distortion. Forticel offers 
definite improvement in surface lustre and 
abrasion resistance, and the harder flows have 
adequate heat resistance. The Forticel advan- 
tages listed, cover the basic reasons why this 
material has now entered the transistor radio 
set field. The toughness of a cellulosic material 
makes a practically unbreakable case to house 
and protect the set. This item, which must be 
both decorative and functional, will hold its 
pleasing appearance for years because of its 
dimensional stability and improved abrasion 
resistance. The excellent surface of the moulded 
case becomes a silent salesman in making the 
item stand out among competitive brands. 
The lack of static dust attraction on all 
Forticel mouldings is a major advantage. 


Other Applications 

In addition to the specific application case 
histories, the following itemized list includes 
products where the stability, toughness and 
general balance of properties in Forticel have 
established the material: 

Automobile arm rests, business machine 
housings, business machine keys, brush backs, 
camera housings, coil forms, connector blocks, 
desk sets, drawer pulls, escutcheons, golf bag 
bottoms, heater grilles, knife handles, knobs 
and dials, miniature cars, ophthalmic cases, 
outdoor speaker housings, phonograph tone 
arms, pipe couplings, protective helmets, radio 
push buttons, razor cases, razor housings, 
shoe heels, steering wheels, television lens, 
tool handles, toothbrush handles, vacuum 
cleaner attachment tools, vacuum cleaner 
handles, vacuum cleaner housings. 


Fabrication 


The end user is often concerned with the 
fabrication of an injection moulded item and 
the following section is offered as a guide in 
the handling of Forticel. 


A. Buffing 

With a good mould surface, moulded parts 
of Forticel generally have. excellent surface 
gloss and require little or no buffing. For the 
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few items where a still better gloss is required, 
the following procedure is recommended. 
Moulded parts can be buffed in the same 
general manner as parts moulded of cellulose 
acetate. However, the differences in surface 
hardness between the two materials necessitates 
different buffing wheels and compounds being 
used for each. The make-up of the wheel and 
the type of compound used depend largely on 
the hardness of the formula and the condition 
of the surface finish of the piece to be buffed. 

Based on laboratory experience, the follow- 
ing recommendations for the buffing operation 
are offered: 

1. Mouldings showing major imperfections 
(due to improper moulding technique or 
mould design) such as heavy flash, prominent 
gate scars, and deep weld lines. 

(a) Buff with a wheel consisting of 12 in. 
and 4 in. diameter Grade L muslin discs 
made up of 2-12 in. discs alternating 
with 2-4 in. spacer discs until a suitable 
width is built up, using an abrasive 
compound consisting of a pumice 
mixture made up of three parts 04 grade 
to one part of 014 grade. Both the 
wheel and pumice are kept wet during 
the buffing operation. 

To remove the fine scratches resulting 
from this treatment, grade 75 Tripoli 
compound has been found suitable 
using the same wheel make-up. 

Wipe on a wiping wheel made up of 
1-12 in. disc alternating with 44 in. 
spacer discs until a suitable width is 
built up. This serves to remove wax 
and compound dust and to bring out 
the surface lustre. 

2. Mouldings showing only slight imper- 

fections when released from the mould. 

(a) The procedure described under 1 (5) 
and 1 (c) are recommended as the only 
operations required. 

The buffing compound is applied to the 
wheel while in motion (a 12 in. buffing wheel 
is run at a speed of 1,200 to 1,500 r.p.m.). The 
moulded part is held against the rotating wheel 
with light and even pressure and kept in 
constant motion. Care should be taken not to 
overheat or burn the piece by using too much 
pressure against the wheel, or by failure to 
keep the piece in motion. The wheels should 
be kept clean and free of excess compound by 
frequent cleaning with coarse emery paper. 
B. Cementing and Lacquering 


There are a number of solvents, covering a ’ 


wide range of evaporating rates that can be 
used for cementing Forticel to itself or to 
cellulose acetate butyrate parts. The methods 
of applying them are similar to those used 
with cellulose nitrate or acetate parts. These 
solvents are not satisfactory for cementing 

Forticel parts to cellulose acetate, ethyl cellu- 

lose or polystyrene. The following solvents, 

which are recommended for cements, are 
grouped in the order of decreasing evaporating 
rates. 

Group I. Fast Evaporating Solvents (Low 
Boiling Points): Acetone, methyl alcohol,* 
ethyl acetate. 

Group II. Medium Evaporating Solvents 
(Medium Boiling Points): Methyl cellosolve, 
mesityl oxide.* 

Group III. Slow Evaporating Solvents (High 
Boiling Points): Methyl cellosolve acetate, 
ethyl lactate, diacetone alcohol. 





* Toxic, but widely used when the proper precautions 
are taken. 
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The fast evaporating solvents are strong 
solvents that act quickly. The medium and 
slow evaporating solvents are used to slow 
down ‘the rate of drying and so provide a 
prolonged action on the material. The solvents 
listed may be mixed in any proportion to 
obtain the rate of drying desired for a particular 
application, but the proportions to be used 
are best determined by trial under the operating 
conditions to be used in production. Both 
fast and slow evaporating solvent cements 
provide a strong bond, but the former tend to 
produce blush when high humidity conditions 
prevail. This can be avoided or checked by 
using a mixture to slow down the drying rate. 

If one or both surfaces to be joined together 
can be soaked or immersed in the cement, a 
fast evaporating solvent, such as acetone, is 
generally used. If, however, the cement is 
brushed on the joining surfaces, some time 
may elapse before the parts are fitted together; 
hence, it is advisable to use a slower evapora- 
ting mixture of solvents taken from each of the 
groups listed to guarantee that the surfaces 
will be sufficiently tacky at the moment of 
assembly of the parts. 

Body cements contain a “solid content” 
dissolved in solvents. 

When the surfaces to be joined do not fit 
perfectly, it is advisable to use a body cement 
so that when the solvents evaporate, a thin 
film remains to fill in any gaps and to form a 
bond between the joining parts. 

Body cements can also be used for cementing 
Forticel parts to cellulose acetate, ethyl cellu- 
lose, wood, fabric, etc., but do not give a good 
bond with polystyrene. 

Lacquers are available which have proven 
successful when applied to cellulose propionate 
surfaces. Care must be taken in using the 
average commercial lacquers, especially when 
the parts are dipped, because of solvent action 
causing surface distortion. 

Problems relating to cementing and lacquer- 
ing should be referred to:—Plastics Technical 
Section, British Celanese Limited, 22 Hanover 
Square, London, W.1. 

C. Threading, Punching, Drilling and Routing 

It has been found possible to thread Forticel 
on high speed lathes with excellent results. 
The use of Carboloy tools is recommended. 

The results obtained when Forticel is 
punched depend to a great extent on the 
exact formulations used, the temperature, and 
the thickness of the moulded piece. A field 
trial is recommended when in doubt. 

Forticel moulded parts differ from similar 
parts moulded in cellulose acetate in their 
behaviour during drilling. Drills of the design 
commonly used for cellulose acetate plastics do 
not give good results on Forticel. For drilling 
round, smooth holes in Forticel parts without 
burring or skinning, the following drill design 
characteristics and operating conditions are 
suggested : 

Drill Design 
1. Helix angle or 
angle of twist.. 37° 
. Clearance angle.. Approximately 40° 
. Cutting angle .. 121° 
. Rake angles The cutting face should 
be ground zero rake. 
Webs should be thinned 
very slightly. 

Peripheral speeds up to 125-150 ft. per 
minute are recommended using soap as a 
lubricant. At these speeds the r.p.m. for drills 
of various sizes will be as follows: 


. Webs 
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Drill Drill Speed 
Diameter Diameter r.p.m, 
Inches Inches 





7,650-10,700 
3,825- 5,350 
2,550- 3,570 
1,910- 2,690 
1,530- 2,140 


1,275-1,780 
1,090-1,528 
955-1,345 
765-1 ,070 
640- 900 














Continuous feeding is possible with drill 
sizes up to ¢% in., but for ~ in. drill and over, 
an intermittent feed produced consistently 
better holes. 

Experimental mouldings in an optical frame 
die were successfully routed on high speed 
routers with no trouble, even when the frames 
were moulded at quite widely differing tempera- 
tures. This is of considerable advantage 
because with other cellulosics in these parts, a 
clean cut can seldom be made unless the 
moulding temperatures are held within very 
close tolerances. 


Summary 
The writers of both the technical article and 
the application story on Forticel cellulose 
propionate have intended to give the reader a 
better understanding of the properties and use 
of this material. The balance of physical 


properties, ease of processing, high surface 
gloss and colourability, offer many advantages 
for industrial parts. It is hoped that your 
imagination has been stimulated to consider 
Forticel for the applications listed as well as 
for new products. 





Model Making and 
Product Design 


(continued from page 461) 

for separate glass panels for the numera! 
“windows ”’ was obviated by means of the 
appropriate areas being masked and the 
entire inside being paint sprayed—resulting 
in a clean one-piece casing with a protected 
finish of high lustre. A model assimilating 
these features was made as part of the design 
service. 

A further example is the patented clothes 
airer pulley housing. This idea was sub- 
mitted to the customer, designs drawn up and 
models made from Perspex with wheels and 
axles in nylon. 

Yet another variation is the set of five farm- 
yard figures produced to “00” scale for a 
firm of toy manufacturers. These were made 
from box wood, authentically painted to suit 
the appropriate textures and including a wealth 
of detail, each figure being less than 1 in. high. 

The exhibition model shown in (Fig. 3), 
arranged and built by this company for I.C.I., 
served to demonstrate the industrial uses to 
which nylon can be applied. This model 
featured a gear pump, motor driven via a worm 
and wheel, which circulated a coloured fluid 
from the cylindrical vessel, through piping and 
a filter, back to the vessel—the pump being 
fitted with a Perspex front panel. Additional 
shafts, bearings and gears provided a chain 
and sprocket drive to a counter (containing 
nylon gears) and a flashing light unit. All the 
components used were of nylon—gears, 
sprockets, chain, shaft sheathing, piping, pipe 
clip and filter being standard products and all 
other parts were machined in various grades of 
nylon, including graphite filled material for the 
shaft bearings. This model featured as the 
centre piece in the I.C.I. ‘‘ Nylon in Industry ” 
exhibition recently shown to industrialists in 
Birmingham, Cardiff and Glasgow. 
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Phenolic Resins in Rubber Compositions 


 ononerg formaldehyde resins are incor- 
porated into rubber compositions (natural 
and synthetic) to give improved electrical and 
mechanical properties unaffected by heat 
changes. Phenolic resins also stimulate the 
sluggish curing activity of GR-S stocks and 
give improved mould release characteristics to 
the formulations into which they are com- 
pounded. These resins have also been utilized 
in adhesive formulations to improve thermal 
stabilities and bond strengths. The tensiles of 
natural rubber latices after the incorporation of 
resorcinol formaldehyde resins sometimes 
attain 7,500 lb. per square inch with elonga- 
tions of the order of 700%. In the manufacture 
of clutches and brakes, oil modified resins 
have been mixed GR-S rubbers. Nylon may be 
bonded to natural or synthetic rubber in the 
production of tyres using adhesive formulations 
based on butadiene-vinyl pyridine copolymers 
and heat convertible resorcinol-formaldehyde 
resins. 

The phenolic resins in addition to their 
reinforcing and hardening attributes function 
as tackifyers. To surmount the poor tack 
properties of neoprene adhesives, oil soluble 
terpene phenolic resins are often utilized whilst 
Koresin resin has been employed to improve 
the tack of GR-S formulations. Mechanisms 
relating to the role of phenolic resins in rubber 
compositions have, however, never been fully 
elucidated, although several interesting theories 
and hypotheses have been proposed. 


Curing Agent or Filler ? 

There have been postulates suggesting 
phenolic resins as curing agents. Van der Meer 
and Hultzsche have both proposed theories 
involving curing mechanisms. Van der Meer (1) 
suggested that o-quinone methine inter- 
mediates were important prerequisites in 
cross-linking reactions, whilst Hultzsche (2) on 
the other hand favoured the formation of 
chromane derivatives. Van der Meer’s theory 
has now gained acceptance over that of 
Hultzsche’s, the former’s theory appearing to 
conform better to the classical chemical 
mechanisms associated with vulcanization. 
The quinone methine intermediates of Van der 
Meer, for example, can be readily obtained 
from the appropriate phenolic alcohcls. The 
latter, for example, can be converted to the 
corresponding benzyl ethers by heating to 
140° C. The ethers at higher temperatures 
undergo decomposition to give the o-quinone 
methines and water. 


OH OH OH ° 
| -CH;OH 140°C } CH, -O-CH A chs 
symone Greroangy—r Orne 


Other type of ethers are possible. The p-cresol 
di-alcohols yield ether structures of the 
following type (1. 
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Quinone methine formation could be 
explained on the following electronic move- 
ments. 


617 ? 
9? ll CH, 
“IG O- —> yi + Ho- ¢\\-cHs 


The inability of some phenolic alcohols to 
form quinone methines by virtue of structural 
considerations, is thought to be associated with 
their poor curing properties. Thus phenolic 
ethers and o-acyl phenyl methylols do not 
vulcanize rubber. 

A plausible mechanism for the formation of 
quinone methine intermediates from phenolic 
alcohols is shown below. 

y) 
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Cyclic ethers may also be formed by the 
action of excess formaldehyde on a terminal 
o-hydroxy phenyl methylol groups: dispropor- 
tionation of the resulting acetate would give 
the appropriate o-quinone methine. In this 
case the intermediate behaves as a oxymethy- 
lene analogue and would be expected to decom- 
pose in accordance with the below equation :— 
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A curing reaction based on the theory of 
Van der Meer is shown below:— 
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These curing mechanisms 
appear to differ from those 
postulated for the sulphur 
vulcanization of natural 
rubber by sulphur and 
accelerators. Dogadin (3), for example, 
suggested a free radical mechanism initiated on 
the following lines :— 
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In a similar manner Farmer and Michael (4) 
suggested a free radical mechanism for the 
curing of natural rubber using peroxy catalysts. 


— CH, -C(R)= CH- CH, — + GCOO 


— CH; + C(R) = CH— CH— + GCOH 


In contrast to these theories proposed for 
the role of phenolic resins as curing agents, 
Piccini (5) presented evidence to show that these 
resins could function as colloidal fillers. 
Piccini treated rubber with equimolecular 
proportions of resorcinol and formaldehyde, 
NaOH being used as catalyst. This reaction 
proceeded at a high velocity and Piccini had 
to control the reaction by the adequate dissipa- 
tion of heat. From these experiments, 
important deductions were made. Be- 
cause 1:1 ratios of resorcinol and 
formaldehyde had been employed, the 
likelihood of bifunctional methylol 
intermediates seemed unlikely. The ratios 
employed in the formation of the resin virtually 
eliminated cross-linking reactions and Piccini 
presumed that the resins formed behaved as 
reinforcing fillers. Piccini then thought that the 
dephenylmethanes formed were capable of 
some rotation around the methylene group, 
these circumstances then favouring a non- 
periodicity in the resin molecule. 
Amorphous or colloidal precipitates 
could thus be formed and dispersed uni- 
formly between the rubber molecules. 

The presence of ortho substituents in 
the ring could prevent rotation around the 
methylene linkage. Differing structures could, 
therefore, show a variation in their physical 
characteristics, manifest by their abilities to 
form amorphous precipitates. In support of 
the theories of Piccini swelling tests on rubber 
showed that there was no 
apparent change in the state 
of the rubber. The resin could, 
therefore, be a poly-condensed 
system dispersed among the 
rubber macromolecules. 

In support of Piccini’s con- 
cepts, the phenolic resins do 
not appear to influence the 
vulcanization of natural 
rubber or GR-S although the 
resins improve the hardness 
and abrasive characteristics 
of the products. On the other 
hand when phenolic resins are used with 
acrylonitrile-butadiene synthetic rubbers the 
sulphur content can be reduced in view of the 
curing properties of the incorporated resins. 
This reduction in sulphur without any adverse 
effects on curing rate enhances the ageing 
behaviour of the composition. The behaviour 
of phenolic resins with these polar rubbers 
appears in consonance with the notions of 
Van der Meer. The phenolic resins being less 
compatible with the virtually non-polar rubbers 
would not be conducive to cross-linking reac- 
tions and may tend to function as reinforcing 
fillers. With the GR-N type rubbers, however, 
where the phenolic resins are compatible cross- 
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linking reactions would tend to be in evidence. 
The role of resins in rubber compositions may, 
therefore, depend upon their inherent com- 
patibilities with the elastomers used. 


Some Phenol-formaldehyde Curing Agents 

Many types of phenol formaldehyde resins 
have been used as so-called curing agents for 
rubber. There appears some relationship 
between the structure of the resin and its 
reinforcing characteristics. Van der Meer 
demonstrated that the vulcanizing power of the 
phenol di-alcohols decreased rapidly with 
increasing molecular weight. Thus 2.2’-dihy- 
droxy-5, 3-dimethyl-5, 5-diphenylmethane 
showed one-quarter the vulcanizing activity of 
p-cresol di-alcohol (6). Furthermore not all 
resoles were satisfactory curing agents. The 
reaction governing the formation of resits and 
of cross-linking mechanisms were important 
in establishing the compatibility of resins as 
curing agents. For example, hydroquinone 
and the aminophenols reacted rapidly with 
formaldehyde to give resits. These were 
unsatisfactory as curing agents. P-cyano and 
p-nitrophenols on the other hand reacted 
slowly with formaldehyde and gave vulcani- 
zates with poor physical characteristics. Other 
di-alcohols which gave unsatisfactory vulcani- 
zates were those derived from g-cresol and 
2,5-dimethylol phenol. The importance of 
structure on curing rates was seen in the 
following comparison. P-cresol di-alcohol 
cured rubber at 155° C. in 2 hours. O-cresol 
di-alcohol, however, required a higher tem- 
perature at 200° C. as well as a longer time. 
The steric influence of the ortho methyl in the 
ortho cresol di-alcohol could restrict the rota- 
tion of the molecule around the methylene link. 

Rubber has-been vulcanized using 4-iso- 
propyl 4-tert. butyl- and 4-methoxy phenol 
resoles (7). Curing temperatures are of the 
order of 150° C. 2, 6-dimethyl-3, 4, 5-tri- 
methylol phenol cures rubber in 75 minutes 
at 165° C., the tensiles obtained being of the 
order of 3,950 Ib. per square inch. The pro- 
ducts showed no blooming. 


Tackifyers 

Resinous compositions have also been used 
as tackifying agents. The novolak resins 
without hexa give good initial tack to neoprene 
adhesives and terpene phenolic resins have 
been used in pressure sensitive formulations 
containing rubber. The poor tack charac- 
teristics of GR-S rubber have been improved 
by the use of Koresin, a phenolic polyconden- 
sate. This resin was synthesized by the German 
during the second World War. It was obtained 
by the action of acetylene on tert. butyl 
phenol in the presence of zinc naphthenate. 
The resins were dissolved in petroleum naphtha 
before application. Marvel showed from a 
study of the absorption spectra of Koresin, 
that the latter was a structure containing 
1,1-diphenyl 2-phenylethane moieties. It has 
been suggested that this resin is possibly 
formed by the action of the acetylene on the 
carbonyl on the phenol tautomer; the reaction 
governing the synthesis would then feature the 
action of acetylene on 2,2-dimethyl cyclopen-1- 
ethyne-l-ol and Ruzicka’s synthesis involving 
the action of acetylene on methyl heptanone. 
In the Koresin reaction, the ethyne carbinol 
first formed might undergo a Meyer Schuster 
type of rearrangement similar to that observed 
in the rearrangement of diphenyl phenyl 
ethynyl carbinol to the corresponding 1,1- 
diphenyl- 2-benzoyl ethylene (8). The aniono- 
tropic isomerization is shown in column 2. 
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In consonance with the observations of 
Marvel, this reaction possibly involves further 
condensations to give structures represented 
by (ID. 


DECEMBER, 1958 


blend of naphthenate and suitable condensate. 

Phenol ethane structures have, of course, 
been studied by Megson (10) and others as < 
possible means for imparting improved tack 
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Resins of type (I), however, do not in toto 
exhibit tackifying characteristics. Resins (II) 
prepared using alkali as condensating agent 
yield products which do not possess tackifying 
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properties (9). The latter characteristics may, 
therefore, be associated with the degree of 
condensation. Thus “n”’ in (II) may have a 
lower value. The zinc naphthenates, however, 
possess tackifying properties per se and the 
efficiency of Koresin may be associated with the 








characteristics in adhesive formulations. Resi- 
lient molecules could result by virtue of the 
rotation of aryl groups around the C-C 
linkages. These molecules would show a 
concertina type of configuration because of 
the sp* hybridized state of the methylene 
carbons. 
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Chemical-Loaded Molecular Sieves for Curing 


ODERN rubber and plastics fabricators 
are continually searching for faster 
curing systems. The use of more active agents 
to obtain these rapid curing reactions has been 
restricted because their use generally results in 
formulations which are difficult to process and 
store. This problem is especially acute due to 
the high temperatures reached during the 
processing of rubber formulations. A novel 
series of latent curing aids, Union Carbide 
Chemical - Loaded Molecular Sieves, now 
makes it possible to use these active com- 
pounds to obtain faster, more effective curing 
system, while still maintaining processing 
safety. 
Chemical-Loaded Molecular Sieves are a 
combination of Union Carbide Molecular 


‘Sieves and curing aids, which are contained 


within the pore structure of the Molecular 
Sieves by strong adsorptive forces. The active 
compounds, when loaded on Molecular Sieves, 
are effectively isolated from the rubber or resin 
formulation during the processing and storage 
steps. However, at curing temperatures, which 
are generally higher than processing tem- 
peratures, the active compound is released 
from the Molecular Sieve to accelerate the 
curing reaction. 

In this way, Loaded Sieves permit the use of 
highly active compounds to obtain fast cures, 
without sacrificing processing safety or pot 
life. Now, even vulcanization agents pre- 
viously considered too active or volatile for 
practical use may be used with processing 
safety. 

Chemical-Loaded Molecular Sieves can be 
used as latent accelerators and curing agents 
in a variety of rubber and plastics formula- 
tions including styrene-butadiene rubber, 
natural rubber, Neoprene, nitrile rubber, 


epoxy resins, rigid vinyl plastisols and others. 
Loaded Sieve CW-2015 (di-tertiary butyl 
peroxide) is being used commercially in the 
curing of rigid vinyl plastisols. 


Molecular Sieves 


The unique properties of Molecular Sieves 
have made this development possible. Mole- 
cular Sieves, a class of adsorbents, are man- 
made crystalline alumino-silicone materials, 
chemically similar to many natural clays and 
feldspars and belonging to a class of minerals 
known as zeolites. The outstanding charac- 
teristic of these zeolite materials is their ability 
to undergo dehydration with little or no 
change in their crystal structure. The dehy- 
drated crystals are interlaced with regularly 
spaced channels of molecular dimensions. 
This network of uniform pores comprise 
almost 50% of the total volume of crystals. 

The empty cavities in activated Molecular 
Sieve crystals have a strong tendency to 
recapture the water molecules that have been 
driven off. This tendency is so strong that if 
no water is present they will accept any 
material that can get into the cavity. However, 
only those molecules that are small enough to 
pass through the pores of the crystal can enter 
the cavities and be adsorbed on the interior 
surface. Various types of Molecular Sieves are 
available to adsorb both large and small 
compounds. 


Adsorption of Polar Molecules 


Molecular Sieves have a high affinity for 
polar molecules and will adsorb them in pre- 
ference to non-polar compounds. Generally 
speaking, the more polar the molecule, the 
stronger it is held within the crystal. 
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Patent Review 


The following abstracts have been made from specifications at the Patent Office, with the permission 


of the controller of H.M. Stationery Office. 


The country of origin for Convention Applications 


is shown in a. ag specifications can be obtained from the Patent Office, 25, 
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B.P. 799,947. Badminton rackets. E. Kind 
(Meto-Ges. Kind & Sdéhne). (Germany). 

With a shuttlecock pick-up device. Two 
prong-like arms on a curved bar are fitted onto 
the racket head. 

B.P. 800,043. Closing arrangements for bottles, 
tubes, jars and the like containers provided with 
a peripheral bead. A. Bayetto. (Switzerland). 

A cap of resilient plastic material with a 
central plug and with an outwardly depending 
skirt. A plurality of vertical slits produce 
elastic claws around the lower edge of the 
skirt. A clamping ring is screwed onto the cap 
pressing the claws under the peripheral outer 
bead of the neck of the container securing the 
closure against even high interior pressure. 
B.P. 800,057. Camouflaging covering for 
helmets. To: Ekman & Brundin (Sweden). 

Made of open work polyvinyl chloride foil 
with portions of the plastic foil reinforced. 
B.P. 800,059. Electric lampholders. Ward & 
Goldstone Ltd., H. Holt. 

With a moulded polythene body to provide a 
socket. 

B.P. 800,067. Brushes. O. Bander (Apa) KG. 
(Germany). 

A car-washing brush consists of a brush body 
with a hollow handle through which fluid 
passes into a longitudinal undercut channel 
closed by a resilient plastic strip with a number 
of bores for distribution of the fluid. 

B.P. 800,118. Division of thermoplastic bodies. 
To: Lonza Electric and Chemical Works Ltd. 
(Switzerland). 

The body is rapidly rubbed at a localized 

portion until said portion melts by frictional 
heat. Adjacent portions are then rubbed 
progressively along the desired line. The 
rubbing may be effected by a blunt-edged disc. 
Bodies of up to 30 mm. thickness have thus 
been divided. The sides of the cut appear 
polished. 
B.P. 800,122. Production of hollow articles 
from, or the coating of articles with, polyvinyl 
containing softeners. To: Chemische Werke 
Hiils A.G. (Germany). 

A coating of polyvinyl chloride is formed by 
dipping a mould or article into a paste of 
polyvinyl chloride containing a softener and 
then dipping the coated mould or article into 
heated polyalcohol to effect preliminary 
gelatinization, followed by complete gelatiniz- 
ation. 

B.P. 800,169. Container or closures. E. Svec, 
K. I. Staller. To: Flexigrip Inc. 

A pouch-like container. The edges of the 
aperture between front and back sheet are 
connected by overlapping closure strips 
thickened to form reinforced portions with 
longitudinal grooves and ridges providing a 
hermetically sealing closure when pressed into 
each other. 

B.P. 800,289. Manufacture of self-sealing bags, 
envelopes and like containers. D. VY. Bonsor. 
To: John Dickinson & Co., Ltd. 

Two webs of similar or dissimilar sheet 
material (opaque thick and transparent thin), 
which may be of unequal width, are adhesively 
stuck together along one of their overlapping 
side edges, and then folded into a tube and 





, London, W.C.2, price 3s. 6d. each (including postage). 


adhesively secured along the other overlapping 
side edges. 

B.P. 800,322. Protectors for attachment to 
boots, shoes and like articles of footwear. 
C. W. Johnson, T. C. Bland. 

With a tongue to be received in a recess in 
the heel or sole piece. 

B.P. 800,323. Lanterns for housing electric 
lamps. R. W. Stevens. To: Thorn Electrical 
Industries Ltd. 

A trough shaped bowl from a thin sheet of 
acrylic resin detachably clamped to the canopy 
using a sponge rubber gasket between bowl and 
canopy. 

B.P. 800,326. Apparatus and methods for the 
production of protective clothing. Greengale and 
Irwell Rubber Co., Ltd., D. D. Marshall. 

Pre-tailored linings are carried on formers 
past nozzles spraying the protective coating 
on to the linings, then through a heating 
chamber, finally through a cooling chamber. 
B.P. 800,335. Toys or models. L. H. Glaser. 
To: Revell Inc. 

A number of gun barrels for a toy gun turret 
connected by a transverse member are pushed 
into a (turret) housing with opening for the 
guns between fingers which grip the connecting 
member. The guns can then pivot vertically 
in the turret. 

B.P. 800,371-74. Flexible tubing. To: Hoover 
Ltd. (U.S.A.). 

The tube consists of a thin elastomeric 
material (polyvinyl chloride) embracing the 
filament of a reinforcing coil round at least 
half its circumference forming a loop (in cross 
section) between adjacent windings. Thus it is 
free to unwrap itself as the hose is extended. 
B.P. 800,376. Dimple forming necktie con- 
struction. To: Cluett, Peabody & Co., Inc. 
(U.S.A.). 

With a liner made from heat settable 
material. A heat set crease is formed through 
the dimple forming area of the liner. As heat 
settable materials are mentioned nylon, 
“* Acrilan,”’ “* Dacron,” “* Orlon.” 

B.P. 800,451. Manufacture of lengths of 
synthetic plastic material. S. T. Deakin. To: 
Siemens Edison Swan Ltd. 

The loose material (polytetrafluoroethylene) 
is preformed by cold compression into coherent 
unit blocks which are placed adjacent to one 
another. Radial pressure is then exerted to 
cause the blocks to adhere to form a length of 
desired cross-section which is finally sintered. 
B.P. 800,452. Manufacture of lengths of 
synthetic plastic material. S.T. Deakin. To: 

Siemens Edison Swan Ltd. 

An apparatus for making lengths of materials 
according to 800,451 with two compression 
chambers, one for the loose material with a 
ram and one for the compacted units. The 
units are automatically moved into the second 
chamber where they are shaped into a bar. 
B.P. 800,455. Syringe unit. To: Merck & Co. 
(U.S.A.). 

A permanently collapsible (metal) container 
and a resiliently collapsible (plastic) container 
with nozzles, one with an outside taper, the 

other with an inside taper to fit into each other. 
B.P. 800,474. Shaping of foamed polyurethane 
materials. G. Schickedanz (Germany). 
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The material is hot-pressed at a temperature 
below its melting point. The foamed plastics 
can be backed or coated with (textile) fabric, 
may be imparted a waffle-like structure by 
pressure rolls and are then suitable as linings 
for garments or as bed covers. 


B.P. 800,476. Sterilizable package or container 
for liquid or solid consumer goods, and in 
particular foods. To: Ruhrchemie A.G. 
(Germany). 

The walls consist of polythene having a 
molecular weight of at least 100,000. Such 
containers retain their shape at temperatures 
in the range of 120-130° C. 

B.P. 800,477. Process and eupauti for 
producing bonded fibrous glass. To: Owens- 
Corning Fiberglass Corp. (U.S.A.). 

A stream of molten glass is flowed on to a 
spinner, formed into a number of individual 
streams which are attenuated by a blast into 
fibres. Into the advancing hollow fibre column 
is sprayed a resin before the fibres are collected. 
B.P. 800,482. Lacquers on the basis of epoxy 
resins. To: Badische Anilin & Soda Fabrik 
A.G. (Germany). 

The properties of such lacquers can be 
greatly improved by combining them with 
reaction products of multi-unsaturated mono- 
meric fatty acids having conjugated double 
linkages with polyamines. 


B.P. 800,513. Envelopes or bags. B. W. 
Crawshaw. To: Darton Manufacturing Co., 
Ltd. 


A sheet of, e.g. plastics folded over on itself, 
one end being left open, has a polythene lining 
inside which is heat sealed to the open end. For 
gramophone records. 

B.P. 800,534. Moulding device for the manu- 
facture of containers from plastic materials. 
M. Bassan (France). 

Collapsible tubes of polyvinyl chloride, 
polythene, or the like, are made in a mould 
from tubing and an end piece, in which a two- 
part core and a flexible seal between the parts 
and a cover around the core prevents fused 
plastic, delivered through the cover inlet for 
forming the end piece, from flowing beyond 
the flexible seal between core and cover. This 
permits accurate dimensioning. 

B.P. 800,598. Embossed thermoplastic film. 
To: United Plastics Ind. Inc. (U.S.A.). 

Suction is applied to the interior of a drum 
having a porous embossing surface around 
which a softened film is passed. Sealing belts 
overlapping the edges of the film on the drum 
prevent leakage of air into the drum. 


B.P. 800,599. Producing embossed thermo- 
plastic film. To: United Plastics Ind. Inc. 
(U.S.A.). 

Suction is applied through the full 360° of 
the circumference of the heated drum over 
which the film is passed at a rate to maintain 
a sub-atmospheric pressure low enough to 
force the film firmly against the embossing 
surface (see 800,598). 

B.P. 800,646. Production of stretched thermo- 
plastic film. To: E. I. Du Pont de Nemours 
& Co. (U.S.A.). 

A stretching process for a cast film of a 
thickness of not over 20 mils. (polyethylene 
terephthalate film). The film is heated to a 
temperature above its second order transition 
temperature. The film is then stretched in the 
direction in which gauge variations are 
measured while cooling the film at a certain 
rate. Stretching is completed before the film is 
cooled to the second order transition tempera- 
ture. 
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B.P. 800,687. Device for supporting baby food 
in vacuum-jacketed bottles. J. P. Tamboles 
(U.S.A,). 

A shock absorbing holder to be inserted in 
a vacuum container for, e.g. a milk bottle. 
B.P. 800,696. Dental prosthesis. S. Holt. To: 
LC.I. Ltd. 

The prosthesis is composed at least in part 
of polythene having a density greater than 
0.93 gr. per c.c. at 20° C. and a melt viscosity 
of from 1 xX 104 to 1 x 10® poises at 190° C. 
B.P. 800,707. Liquid adhesive or other viscous 
liquid dispensers. H. Dachinger. 

A tubular plastic attachment to be placed on 
a container. The end is heated and pressed 
into a flat thin portion (spreader) with an 
adjacent slot which opens when put on a 
surface under squeezing pressure. 

B.P. 800,820. Joining of plastic materials by 
electric resistance heating. H. Gruber (Switzer- 
land; Austria). 

An electric resistance heating element (iron 
strip electroplated with brass or zinc having 
greater affinity to plastics) is inserted between 
the pieces to be joined and remains there as 
reinforcement. 

B.P. 800,846. Toy airplane. 
(U.S.A.). 

An all plastic airplane with wings and 
stabilizer fixed by wire staples. The tubular 
body is closed at the front and the plane is 
blown into the air from a blow pipe. 

B.P. 800,946. Superimposable plastic con- 
tainers. E. P. Repeaud (France) 

Carboys or jerrycans with bottoms so shaped 
and recessed that the containers can be stacked 
one above the other while the projecting necks 
and handles of the lower container fit into the 


J. O. Kuhn 


recesses at the bottom of the upper one. 
B.P. 801,013. Method of packing bags. A. J. 
Baron. To: Bibby & Baron Ltd. 

Employing (plastic) trays with grooves (for 
string) having shallow sides fitting over the 


ends of the stacks. The stacks are placed 
between trays, pressure is applied and the 
package tied up. 

B.P. 801,035. Mouth piece cover. S. M. Serron 
(U.S.A.). 

A cover of soft resilient plastics to protect 
teeth and oval region when using, e.g. a whistle 
or in sporting activities when injury to mouth 
is possible. 

B.P. 801,100. Plastic gloves. W. Landauer, 
W. L. Berg. 

The industrial glove is made with a cotton 
“inner”? having outseams. The inner is 
outside coated with polyvinyl chloride covering 
the exposed seams. 

B.P. 801,182. Method of and apparatus for 
casting resin. G. Bell. To: General Electric 
Co., Ltd. 

Previous methods for vacuum casting resin 
(phenolic; polyester; epoxy) around high 
voltage apparatus are not satisfactory because 
of the danger of trapped air which may lead to 
electrical breakdown. This can be eliminated 
by introducing the resin without filler in liquid 
form into a mould, containing the filler and 
the member to be encased, at a point remote 
from the point where the mould is connected 
to the air evacuating means. 

B.P. 801,221. Liquid adhesive dispensers. H. 
Dachinger. 

In the form of a ball pen with a resilient 
spider-shaped member carrying a pin closing 
the open end. On pressure, the pin recedes for 
dispensing the adhesive which flows between 
the openings of the spider to the aperture in 
the tip. 
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B.P. 801,226. Bathing tents. H. S. Bryan. 

With a pyramidal roof to be supported by a 
user’s head. 

B.P. 801,330. Bands of crepe paper, plastic 
film and other material. L. Engel. 

For making (festoon, garland) decorations. 
B.P. 801,399. Method of enlarging solid cross- 
linked polymer bodies. To: Dow Chemical Co. 
(U.S.A.). 

It has been found that polymers and copoly- 

mers of vinylidene compounds can be grown 
to larger size by causing them to absorb a 
liquid polymerizable vinylidene compound and 
subjecting the resulting body to polymerization 
in a non-reactive liquid. 
B.P. 801,400. Method of coating surfaces such 
as hulls of boats and ships with cold-curing 
resin-containing sheets. J. I. Robertson, H. 
Barron, J. W. Nicholson. To: Camper & 
Nicholsons, Ltd. 

A deformable sheet of glass fibre and 

partially cured cold-curing plastic (unsaturated 
polyester resin) is subjected to temporary 
inhibition of the curing process by refrigeration. 
It is thus applied to the surface to be covered 
with a cold-curing synthetic composition as 
adhesive between the surfaces and then allowed 
to cure completely. 
B.P. 801,410. Method of coating sheet metal 
with plastic and sheet metal provided with a 
plastic coating according to this method. To: 
Phenix Works P.A. (Belgium). 

A thermoplastic adhesive layer is applied to 
the metal sheet and the sheet heated to maintain 
the adhesive in a soft and receptive state. Then 
a heated (vinyl) film is fed under moderate 
tension while soft and limp on to the softened 
adhesive layer and progressively pressed into 
intimate contact so that any air is expelled. 
B.P. 801,419. Impermeable polythene film and 
containers and process of making same. S. P. 
Joffre. 

Polythene film and/or containers are 
fluorinated to produce fluorinated walls con- 
taining 0.05 to 1.5% fluorine based on the 
weight of the polythene. It has been found 
that the impermeability is surprisingly improved 
without sacrificing any other properties of the 
polythene. 


B.P. 801,431. Lamp housings. E. J. Sherwood. 
To: Simplex Electric Co., Ltd. 

A shell of polyvinyl chloride or other 
thermoplastic resin shaped by moulding or 
deformation with skeleton like reinforcing 
(metal) members embedded therein to prevent 


distortion by heat. 


B.P. 801,499. Bituminous plastisols. To: 
N. V. de Bataafsche Petroleum Maatschappij 
(U.S.A.). 


B.P. 801,569. Containers for liquid. Redox Ltd., 
C. Ward. 

An unbreakable light-weight reservoir with 
a delivery nozzle and adapted to be fed by a 
pump made of a metal tube with openings 
clamped between top and bottom and having 
a close-fitting lining of transparent plastic 
material the ends of which are folded back 
over top and bottom of the metal tube. 

B.P. 801,701/702. Plasticized and heat and light 
stabilized polymeric compositions. To: Union 
Carbide Corp. (U.S.A.). 

One component is a vinyl halide resin, 
another component a certain diepoxide com- 
pound intimately dispersed throughout the 
resin. 

B.P. 801,724. Prevention of knot-slipping of 
synthetic resinous filaments in the production of 
nets. S. O. B. Ljungbr (Sweden). 
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The knots of nets, e.g. of fishermen’s nylon 
nets are bonded by applying a solution con- 
taining a solvent which does not react with 
nylon, one liquid diluent mixable with the 
solvent, and a polymer insoluble and not 
swelling in water but mixable with nylon and 
soluble in the mixture of solvent and diluent. 
The solution may be applied before or after 
production of the net which is then heated. 
After fabrication the net is stretched, at least 
in one direction. 

B.P. 801,820. Egg stand. H. Weiland, W. 
Drucks (Drucks & Co.) (Germany). 

A plate, egg-cups, a salt cellar and a detach- 
able handle. The plate has recesses for the 
egg-cups and a protrusion in the middle for the 
salt cellar. 

B.P. 801,824. Artificial teeth and dentures made 
therefrom. P. Hawlin. To: C. M. W. Labora- 
tories Ltd. 

A dough-like mass is formed by polymeriza- 

tion from monomeric methylmethacrylate and 
cross-linking agents. The mass is afterwards 
moulded into teeth and dentures. 
B.P. 801,825. Compositions and processes for 
the production of expanded thermoplastic 
materials. C. S. Argyle. To: Whiffen & Sons, 
Ltd. 

Thecompounds 5-amino-1:2:3:4-thiatriazole 
and derivatives are especially suitable as blow- 
ing agents. 

B.P. 801,826. Comminuted metal and plastic 
material containing epoxide resins.To : Chemical 
Development Corp. (U.S.A.). 

500 parts by weight of epoxy resin, 1,500 
parts finely divided metal and thickening agent 
(90 parts finely divided silica) form the starting 
mixture. A curing agent is added and an 
internal plasticizer (polyamide) and an addi- 
tional quantity of thickening agent for mould- 
ing or fabricating, e.g. screws, tools, jigs, dies, 
etc. 

B.P. 801,834. Ethylene polymers. To: Union 
Carbide Corp. (U.S.A.). 

A mixture of ethylene and aliphatic ketones 
(0.05 to 5 mols of ketone for 100 mols of 
ethylene) is polymerized in the presence of a 
catalyst at elevated temperature and a pressure 
of at least 1,350 at. to obtain, e.g. especially 
clear tough films or stiff moulded articles 
(cups). 

B.P. 801,847. Flushing syphons. D. Thorn. 
To: Claughton Bros., Ltd. 

The syphon is moulded in one piece from 
polystyrene with one or more feet and a 
threaded brass outlet embedded in the lower 
end of the delivery. passage. 

B.P. 801,860. Stopper for bottles and other 
containers. A. Hodson. To: Containers & 
Closures Ltd. 

Spigot and flange are integrally moulded as a 
hollow (polystyrene) body with open top closed 
by a flat disc afterwards sealed to the body. 
B.P. 802,030. Method and apparatus for 
laminating thermoplastic film sheets. To: Dow 
Chemical Co. (U.S.A.). 

Mat or uneven surfaces (wrinkles) are 
eliminated by a laminating process in which an 
oriented and a hot unoriented sheet are fed 
between the nip of two smooth pressure rolls 
at least one of which is heated. The heated 
roll shrinks the oriented sheet, whose edges are 
held under tension so as to keep the original 
size, and the laminate appears smooth and 
polished. 

B.P. 802,070. Plastisol mixture. To: United 
States Rubber Co. (U.S.A.). 

A vinyl resin plastisol with controlled flow 
properties for coating fabric with a reverse roll 
coating machine. 
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We can 
show you 
that 


MELLITE 


Organo Tin Stabilizers 


are essential for clarity and transparency 
in flexible vinyl compositions. Their compatibility with both 
resin and plasticizer eliminates spewing. They give excellent 
weathering resistance and are not extracted by water. 


Our Technical Service Department 
1s equipped to advise on the use of 
these stabilizers and to show results and 
ageing tests. Write for Data Sheets, 


samples and information to: 


ALBRIGHT & WILSON (Mfg) LTD 
ORGANIC CHEMICALS DEPARTMENT 


I KNIGHTSBRIDGE GREEN * LONDON °* SWI 
Telephone: Kensington 3422 


RRO 
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WILL THAT METAL BE FOUND 


n 
al 
tecteg, der 


CINTEL Equipment ‘Biehty 
regarded by many important 
concerns throughout th 
country as an essential part of 
the plant. Full details of 
CINTEL Electronic Metal 
Detectors will gladly be sent 
on request. 











—— 


CINEMA-TELEVISION Ltd. 
WORSLEY BRIDGE ROAD « LONDON - SE26 


Telephone HITher Green 4600 
A Company within the Rank Organisation 


McKellen Automation Ltd., Hawnt & Co., Ltd. Atkins, Robe i 
SALES VI : ’ . is, Robertson & Whiteford Ltd., 
SS AND SERVICING AGMNES t 122 Seymour Grove, Old Trafford, Manchester, 16 59 Moor St., Birmingham, 4 _ Industrial Estate, Thornliebank, Glasgow 





here is the fortune in your hand! 


machines constructed by us 


Injection moulding machines 
semi automatic 
lully automatic 


Extrusion machines 
compiete with 
all accessories 


NEGRI BOSSI « C. 


ask for our catalogues 


P ar VIA BAZZINI 24 TELEFG P55 - 23.58.84 
end technical publications GRIBOS - MILANO 
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Sheffield Test Report No. 87760: A suRFoRM Standard 
blade was tested on a piece of wood, 1” square, under 
a 24 lb. load and using a’stroke length of 6”. 
At the end of only one minute, 4-14” of the wood had 
been cut away by 51 strokes of the SURFORM. 


This was one of four SURFORM tests carried out 

recently by the Sheffield Testing Works Limited. 

The other three were on copper, aluminium and 

mild steel; and the results were no less impressive. 

Two things were proved quite conclusively by these tests: 
that SuRFORM is exceptionally fast—and also remarkably 
tough (a single blade was used throughout each test). 
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4-14" wood removed 
in 7 minute: 


500 TEETH — NO CLOGGING. 

The suRFoRM blade is unique. It consists of a 10” strip 

of hardened and tempered Sheffield tool steel with 

500 teeth set at a scientifically gauged angle. The depth 
of cut is controlled and clogging is impossible. 

The blade was invented by Firth Brown Tools Limited. 


AND NOW IT COMES IN SIX DIFFERENT SURFORMS, 
Standard File 12/6 Standard Plane 17/6 Block Plane 10/- 
Fine-Cut File 12/6 Convex Plane 17/6 Half-Round File 13/- 
Replacement blades are ava.lable for all models. 


HOW ABOUT A DEMONSTRATION IN YOUR WORKS P 
We can easily arrange for a SURFORM demonstration 
on your premises. Drop us a line and we’ll put our 
area representative in touch with you. 


SURFORM 


# 


A MEMBER OF THE 


Made by: Simmonds Aerocessories Ltd TREFOREST - PONTYPRIDD - GLAMORGAN 
FIRTH GCLEVELAND GROUP 
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N EW from Aeroplastics! 


For the First Time in Britain... 

















For the First Time in Britain... 
ASSURED, CONSISTENT QUALITY 
in Reinforced Plastics! 







@ Correct amount of resin 







@ Even distribution of resin 


@ Thorough penetration of resin 






For the First Time in Britain... 
FAST, EASY, CONTROLLED 
Preimpregnated Plastics end the production F A B R 1¢ A TI0 N 


problems that have been associated with 
reinforced plastics. Instead of buying resins, 
catalysts, accelerators and reinforcements sep- 
arately ... and coping with doubtful quality, 
slow processing, waste and litter . . . industry @ Production time reduced 
can now buy Preimpregnated Plastics in con- 
tinuous lengths, and store them until ready for 
moulding and fabricating. They can be modified @ Mass production made possible 

to suit the customer’s exact requirements; shelf 

life exceeds six months; they are cured in a few 

minutes by ordinary moulding and fabricating 

processes; they are clean and less injurious to 

use. All normal laminating resins—polyesters, 

epoxies, phenolics, silicones and silicone rubbers 

—can be supplied preimpregnated into glass 

fibre or synthetic textile fibre: glass mats, woven A Ee RO Pe L AST { cS LI Ay | T & D 
rovings, silane- and volane-treated glass cloths, 

or Terylene, nylon or Orlon. Write Aeroplastics DEPT PL - EARL HAIGROAD - HILLINGTON - GLASGOW SW2 

for full technical information on your application. A subsidiary of The Fairey Aviation Co. Ltd. 






of Reinforced Plastics 













@ Waste and guesswork ended 














PLASTICS DECEMBER, 1958 


oc eee give subscriptions 
this year 


A subscription to a Temple Press journal may well be the answer to your 
problems in finding suitable presents for relatives, friends and business 
acquaintances in all parts of the World. 
— Needing only one simple transaction to arrange the gift, these practical 
= *\. well-illustrated journals will prove of constant interest and value to the 
:, recipient, forming a regular reminder of your good wishes. 


SSN REECE REE EEE REECE 


Weekly 
The Motor 


Covers developments in International 
motoring, racing, touring, trade news, 
technical advances, road tests of new 
models and regular series features of 
wide general interest. 


Nuclear Engineering 

Covers every phase of World Industrial 
Production and utilization of nuclear energy 
and its by-products. 


Annual Subscription: 42s. ($7.00) oO 


AMEN 


U 
~ 


Annual Subscription: 70s. ($11.00) 
Light Metals | we “a Iu 
A recognized authority on the production vd tite 3S 


and industrial application of all Light Metals 
and their alloys. 


Annual Subscription: 30s. ($5.00) oO 


The Aeroplane 


Reviews World Aviation through the eyes 
of experts whose interests cover every sphere 
of aeronautical development. 


oO Annual Subscription: 95s. ($15.00) 


Motor Cycling 


Britain’s leading motorcycling journal 
reviews the progress of motorcycle design and 
production together with illustrated reports 
of sporting events and touring articles. 


Ol Annual Subscription: 55s. ($8.00) 


The Motor Boat and Yachting 


For owners and operators of small craft, sail 
and power, pleasure and commercial. 


Annual Subscription: 44s. ($6.50) oO 


Pe Non itodtont 


AKA 


The Motor Ship 


The only European journal concerned with 
the progress of the World’s motor 
shipbuilding industry, and recording vessel 
construction, development and operation. 


Annual Subscription: 42s. ($7.00) oO 


Cycling and Mopeds 


The Eritish Cycling weekly. For the keen 
cyclist and moped owner; articles on racing, 
touring, overhaul and maintenance, plus 
descriptions and road tests of new machines. 


oO Annual Subscription: 32s. 6d. ($5.00) 
Plastics 

Covers the manufacture, uses and 
potentialities of plastic materials, 
new developments and their resulting 
economies. 


Annual Subscription: 44s. ($6.50) oO 


The Commercial Motor 


This authority on road transport and 
commercial vehicle operation includes 
operating and costing data, legal guidance, 
comprehensive mechanical surveys and 
road tests. 


RP RIVE THN 


# 


O Annual Subscription: 70s. ($10.00) 


Monthly 
Farm Mechanization 


Devoted to the fusion of Engineering with 
farming, and containing articles on the 
operation, maintenance and repair of all 
types of mechanized farm equipment. 


oO Annual Subscription: 35s. 6d. ($5.50) 


The Oil Engine and Gas Turbine 


Deals fully with the latest technical and 
operational news concerned with these 
two forms of power. 


4) 


The Overseas Engineer 
Presents to the overseas reader the latest 


developments and achievements in 
British Engineering. 


Annual Subscription: 30s. ($5.00) oO 


f 


rN 


. 


Wr 


Fortnightly 


The Petroleum Times 


Reports all important phases of the 
production and distribution of oil and 
petroleum. 


oO Annual Subscription: 36s. ($5.50) Annual Subscription: 75s. ($11.00) 


Kray 


¢) 4 


4! 


8 GEER EEE EERE EE CEE EE EEE 


ALL YOU HAVE TO DO 


Order from your usual Newsagent NOW, or— 
If you have any difficulty please write to The Subscription Manager 


TEMPLE PRESS LIMITED * BOWLING GREEN LANE * LONDON EC1 








Photograph by courtesy of Messrs. Crystalate Ltd. Tonbridge 


PECECAS'T 


ECE EN E*O RCE I» 
CON CE ETE: 
Sree UST OU BES 


SPANS FROM 16’ 6” UP TO 60’ 0’ 
HEIGHT 8° 0” UP TO 30’ 0’ 
Illustrated brochure sent on request. 


REPRESENTED IN ALL AREAS. 


Ew. Tyler & Co. Ltd. 


BRIDGE WORKS, CANNON LANE, TONBRIDGE, KENT. TELE: TONBRIDGE 4024 
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MASTERS OF DESIGN! 








| 


HORIZONTAL LAY-FLAT 

& COILING GEAR FOR 

POLYTHENE & P.V.C. 
TUBING 


consult us for 





HAUL-OFFS 
COILING GEAR 
ROVING SAWS 
COOLING TANKS 
CON VE YORS 
GUILLOTINES 


DIE HEADS AND}E XTRUSION 
DIES 








— ee a = oe designers and sole makers 


1 
Grams: Jiggentool, Luton, Beds j PIECE - PARTS & ASSEMBLIES (PLASTICS) LTD. 
I 


Phone: Luton 6029 


112 MIDLAND ROAD , LUTON BEDS 




















for the... 


PLASTICS 
INDUSTRY 


Telephone BLETCHLEY 2526 


METALIN Zemited of BLETCHLEY: BUCKS. 
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mouldings 


for high mechanical 


and electrical strength 


All the mechanical/electrical advantages of 
polyester/glass fibre are yours to exploit— with the 
added virtue of economy. *Dough Moulding Compound is the 
new material that speeds and simplifies moulding because it 
needs only low pressures and short cure times in conventional 
compression presses. The proportions of resin, fibre and 
filler can be varied to emphasise desired properties, according 
to applicational need, or for cost advantages. STREETLY 
technicians have thoroughly investigated the characteristics 
and mould behaviour of all the reasonable permutations of 
this versatile material; production runs have provided 
first-hand practical experience. We are therefore in an 
unrivalled position to supply large numbers of DMC 
mouldings, produced in automatically controlled 
BIPEL presses with the exactitude for 
which STREETLY is so well-known. 


refrigerator door latch 

a! imparts high 

h throughout and 

> extremes of 
by the St | 


ESTABLISHED APPLICATIONS 


Transport Electrical 


Car and bus heater housings, air ducts, fan blades, Stand-off insulators, coil forms, brush holder 


insulators, support blocks, switch boxes and covers, 
circuit breaker bases, battery housings 


seat bases and sides, armrest foundations, 


Washing machine impellers, spin dryers, re- 
door panels, window strips 


frigerator parts, suction cleaner parts, furniture 
handles, door handles, sports goods 


DMC for strength —- STREETLY for DMC mouldings 


THE STREETLY MANUFACTURING CO. LTD - STREETLY WORKS - SUTTON COLDFIELD - TELEPHONE: STREETLY 2411 
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— CARTRIDGE HEATERS 





* for all 


TAL 
\AAMAAA 


industrial 


purposes 




















Oo 














2 


A.I.D. APPROVED CONTRACTORS TO GOVERNMENT DEPTS. 





INSULATION MFG. CO. (PLASTICS) LTD. 
»IMCO WORKS, GEORGE ST., GLASTONBURY, SOMERSET 
Phone and Grams: GLASTONBURY 2258 
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Simon vibratory VELOFEEDERS haye 
EVERY ANSWER TO YOUR FEEDING PROBLEMS 







No problem! 


Velofeeder discharge rates can be 


I want feeders that will 
give both high and low 
outputs without compli- 


adjusted in seconds from tons to 
cated resetting. 


pounds an hour withina 4oo-1 ratio. 


Certainly f 


When set to a precise flow, Velo- 


I want feeders that can be 
relied on to maintain their 
output accurately. 





feeder output is unvarying. 


/ jee 


Lagy ; 


Accurate resetting by handwheel 
and pointer is a Velofeeder feature. 


Solved / 


Velofeeders handle smooth or 





I want feeders that can be 
reset quickly for repeat 
runs. 





I want feeders that will 


handle a diversity of 


materials. granular products, pulpy or abra- 


sive, fine powders or 2” lumps. 





—— ee 


Veloteedere do/ Ww 


I 
I 
! 
1 
1 
Only a } h.p. motor is required 
1 
1 
1 
u 





I want feeders that run 


tii inact aa and a balanced spring arrangement 


absorbs vibration and reduces noise. 








hee ces es ee ee SS SS ee 


VELOFEEDERS 


give a controlled and sustained feed— 
on widely varied materials—at tons or 
pounds an hour. 


; Une: HENRY SIMON LTD., CHEADLE HEATH, STOCKPORT Aiea 
Write or telephone for Publication IPD7 TELEPHONE: GATLEY 362! TELEX 66~287. GROUP 


ey) 
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the 





FIELDING x - 
PLATEN junior 


PRESSES rotary 


for the 
production 
of 


cutter 


This machine will meet all demands for a 


T H E R M 0 ” - L A ST i C really robust yet small granulating machine 
S H 3 ETS with a high performance. The Junior is 


provided with a large granule collecting bin 
and the rotor is driven through V-belts by 


a1H.P. motor mounted on the framework. 





The machine is quiet in operation and has 
been designed to ensure easy cleaning and 
maintenance. If desired the unit can be 
supplied suitable for bench or mobile 
mounting. The Junior Rotary Cutter is 
produced by specialists in the cutting of 
plastics and is one of the range of well-known 
Masson Rotary Cutters. Please write for 


further details. 





BLACKFRIARS ROTARY CUTTERS LTD. 


Blackfriars House, New Bridge St., E.C.4 





Telephone : FLEet Street 6383 


FIELDING & PLATT LTD 


ATLAS WORKS 
GLOUCESTER ENGLAND 
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We came 
agetner.. 


..TO SEPARATE! 


Ekco Plastics worked in the closest con- 
junction with the Kenwood Manufacturing 
Co. Ltd. to solve the many tricky problems 
involved in producing the new Continuous 
Juice Separator. One of the most complex 
mouldings was the Grater plate which has 
four flash-free stainless steel cutters moulded 
as an integral part—sharp cutting edges 
foremost and incorporating a nylon thread. 


This was just another of the many complex jobs 
faced by Ekco Plastics almost every day. That we can 
claim to have solved the vast majority of them is due 
to the skill and ingenuity of the Ekco design, tooling 
and moulding engineers. Why not let them get to work 
on any plastics problem you may have? 

























Council of Industrial Design 
AWARD FOR EKCO! 


The Ekco ‘Superbath’ was chosen by the 
Council of Industrial Design as ‘one of the 
twenty most outstanding designs of the year’. 
This coveted honour is not only a tribute to the 
design, tooling and moulding skill of Ekco 
Plastics, but confirms the great advantages to be 
gained by consulting us on any moulding pro- 
blem you may have. 


EKCO 


Plastics for Industry 


EKCO PLASTICS LTD » SOUTHEND-ON-SEA - ESSEX 
Member of the British Plastics’ Federation 
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Question of extrusion? | 


We can answer it! 

Whatever your requirements, 

consult us with confidence. 

We promise you unbiased technical advice, 
a satisfactory product, 

and a keen personal interest. 


P.V.C.— 


@® RIGID & FLEXIBLE 
@ POLYTHENE 

@ ACETATE 

@ POLYSTYRENE 


C. & C. MARSHALL LTD. 


1264 HIGH ROAD 
WHETSTONE, LONDON, N.20 


Telephone : Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, London, N.20 








For the PLASTICS INDUSTRIES of the World 


STEEL - SHAW 


BALL mtd 
with: porcelain 


Almost 40 years’ manufacturing experience has resulted in 

many refinements and improvements; no other machine 

surpasses the Steel-Shaw Ball Mill in efficiency, for 

reducing materials to an impalpable powder. Its 

maintenance costs are extremely low and it requires only 

the minimum of attention in operation. 

Steel-Shaw Mills can be supplied in various 

sizes and fitted with discharge casings and insulated 

cooling jackets, if required. 

Why not send your samples of materials to our laboratory— 

we shall be pleased to offer our suggestions and 

recommendations without any obligation whatsoever. 
There’s a Wj 












Steel-Shaw Double Cone Blenders 
and Diamond Blenders rapidly and 






answer to your problem... efficiently blend any free flowing 
mixing ... grinding or dispersion. solids. In sizes to suit every manu- 
Write now for illustrated brochure to: facturing requirement. 


STEELE & COWLISHAW LTD. Dept. 27, cooper sTREET, HANLEY, STOKE-ON-TRENT. Tel. Stoke-on-Trent 23333 (5 lines); Telex 36-530, 
London Office and Overseas Sales: BAKER PERKINS (EXPORT) LTD., WESTWOOD HOUSE, SWALLOW STREET, PICCADILLY, LONDON, W.1. 
Tel. REGent 8301. A MEMBER OF THE BAKER PERKINS GROUP 
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FRASER 


Mono-radial hydraulic pumps and control valves are particularly suitable 
for operating all types of moulding presses. In addition Fraser manufacture 
a full range of ancillary equipment for both manual and fully automatic 
control. Our long experience in these matters is always at our customers’ 
disposal, and we shall be pleased to advise upon proposed applications 

and make recommendations for the most suitable type of equipment. 


dependable 
hydraulic 
Waeaus Power for 
— ell types of 
moulding 
eee PPeSSes 

















a sm volume at hig ressure 
for the final pressing application. 
line’ ow free from pulsation 
volumetric efficiency and hydraulic 
and dynamic balance are two im- 
portant characteristics. 


for efficiency fit a 


FRASER 


ANDREW FRASER & COMPANY LTD 
29 BUCKINGHAM GATE 
LONDON SW1 Tel: VICtoria 6736-9 P. 1067 
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H. B. Sale Ltd Makers of fine Moulding Tools 


Established 80 years — Progress Works, Summer Lane, Birmingham, 19 
Member of G.T.M.A. Telephone: Cen 5661-3 Telegrams: Sale, B’ham. 


4 impression of threaded 
pipe elbow in Polythene. 

















Even a giraffe is a bit puzzled when he comes to 
Michael S. Stevens’ factory. The vast stocks of Plastic 
Scrap always stretch from floor to ceiling. Michael S. 
Stevens Ltd. is the most reliable contractor for the 
collection and disposal of Thermo-Plastic Scrap in all 
its forms. The factory at Hammersmith is one of the 
most extensive of its kind, helping the company to 
provide an unrivalled service to buyers and sellers alike— 
why not ring them yourself? They will be able to help 
you in the purchase of any scrap you may need and 
offer you the best price for scrap for disposal. 





50 RAVENSCOURT GARDENS 
LONDON, W.6 


Telephone: RiVerside 8906-7-8 
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GOODYEAR COW & GATE 



































n common? 


At first sight there isn’t much connection, but 
the well-known products shown here have one 
important thing in common—G.W.B. Powermaster 
Packaged Boilers helped to make them all. Today 
| over 400 Powermasters are in use in every 
~ type of business and industry, and the famous firms 
whose products are shown here are only a few 

of those who use Powermasters to provide economical 
steam and hot water. Powermaster Packaged Boilers 
are available in a range with 500-20,700 Ibs. 

steam/hr. with pressures of up to 250 p.s.i. They 

take up to 50% less space than conventional boiler 
units, provide smokeless operation, rapid start-up, 
easier maintenance and reduced fuel costs. 

Why not find out more about Powermaster today? 


A WORD ABOUT SERVICE From the day the Powermaster 

was first introduced to this country our after-sales and advisory 
service was available on a nation-wide scale. 

Today this service has a reputation unsurpassed in industry. 











G.W.B. FURNACES LTD., BOILER DIVISION, P.O. Box 4, DIBDALE WORKS, DUDLEY, WORCS. Telephone: Dudley 4284/5/6/7 & 5081/2/3/4/5 


Proprietors : Gibbons Bros. Ltd. & Wild-Barfield Electric Furnaces Ltd. GWB 223 
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aye 


- LEEDS 


DIE- 
SINKING 
MACHINES 


FOR THE 


PLASTIC 
INDUSTRY 


ime) 
* DIEMASTER ” 


Universal Die & Mould 
Milling Machine with “ Hydro- 


tracer” Copying attachment 


Table Size a “ 
Longitudinal Traverse ... 
Transverse Traverse .. 
Vertical Traverse cop 12” 
Overarm Traverse r 
Working Area ... 

Spindle Speeds ... 


all 


HMH21A 
Standard 
Machine 


21° x 63” 
12” 


thermoplastic 


naedelcellays 


HIGH-SPEED HEADS 
1,000 — 6,000 R.P.M. 


Alate 


extrusion ~~ 


“* TRACEMASTER ” 


Automatic 


Copy Milling J. F. KENURE LIMITED 


Table Size 


Sole Selling Agents 
for Home and Over- 
seas : 

ASSOCIATED 
BRITISH 
MACHINE 


Working Area... 


Spindle Speeds 


Longitudinal Traverse 
Transverse Traverse ... 
Overarm Traverse... 


Vertical Hand Traverse = 
Vertical Hydraulic Traverse ... 34” 


TM32a 
~ wae 
ove 16” 


= id 
1 x 16? 
93” 


50-2, 400 r.p.m. 


FELTHAM, MIDDLESEX 


Telephone 
FELTHAM 2604/5/6 





TOOL MAKERS 
LTD. 


HAYES ENGINEERS 
(LEEDS) LTD. 


GELDERD ROAD, LEEDS !2. 


Tel.: 30941. *Grams.: “‘Toolmaker ” Leeds 12. 


{7 Grosvenor 
Gardens, London, 
s.W.! 
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BALDWIN NUGLEONICS 


‘ATOMAT' 
NON-CONTACT 
THICKNESS 
GAUGES 


for 
materials 
in 
continuous 
production 


More and more industries are finding 
that Atomat Nucleonic Thickness Gauges 
are the effective answer to many 
problems and difficulties. Apart from 
being accepted as the standard 
measuring instrument in the paper, 
metal rolling and rubber and plastics 
industries, the Baldwin Atomat has 
been successfully applied to measuring 
coatings of selenium on aluminium, 
coatings of paints and lacquers, density 
of wood chips, coatings of grit on 
abrasive papers, and padding and 

resin impregnation in textiles — 

many potential applications still remain. 







































! 

Now available with automatic | 

standardisation and control, the | 
versatile Baldwin Atomat could 

be the answer to your problems. | 

Full technical details are | 

available in Brochure No. L-124 | 

— write now for your copy. | 

| 

| 





BALDWIN INSTRUMENT COMPANY LTD 


| BROOKLANDS WORKS - DARTFORD - KENT - DARTFORD 2948 
One of the Harper Group of Companies B62 
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Matched to your 
requirements 
















For screening, sorting or sifting heavy minerals 
or fine powders. 

For filtering and processing liquids and semi- 
solids. 

For restricting access and providing protection. 
For improving presentation, the ornamental 
patterns add style and dignity to industrial 
design. 


Please ask for Catalogue No. PS 858 


‘Harco’ Woven Wire 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, §S.E.7 
Telephone : GREenwich 3232 (22 lines) 
























THE BOSTON 
UNIVERSAL ‘TAKE OFF’ 





THE EIGHT STAR MACHINE WHICH MEETS ALL YOUR NEEDS 


Hauls off all tubes and profiles—rigid, brittle or flexible. 


Instantly adjustable for any size or profile with unskilled 
labour. No taper rollers to adjust and synchronize. 


Powerful positive non-slip dead centre line haul-off. 


Obviates trial runs. No time or material wasted in 
starting up. 


One hundred per cent. consistency. 
One hundred per cent. perfect quality. 


Compact and requires little floor space. 


+ + + + + + HF H 


A fine engineering achievement—fully guaranteed. 


THESE POSITIVE FEATURES SAVE YOU LABOUR AND 
MAINTENANCE COSTS, AND AVOID STANDING TIME 


70U GET MILES MORE QUALITY PRODUCTION WITH 
BOSTON — EVERY FOOT PERFECT AND SALEAGLE 


World Patents Pending 


















Consult us for your special-purpose requirements Trade Enquiries Invited (Home and Overseas) 


BOSTON MARINE & GENERAL ENGINEERING CO LTD 


VICEROY WORKS, LOW FIELDS RD., LEEDS, 12, ENGLAND. Tel: Leeds 34261/2/3. Telegrams: Bosmarco, Leeds, 12 
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The Lankro Mark Stabiliser Book 
will tell you how to build 
+—— these properties into 
your P.V.C. Compounds 


Write now for 
your copy to: 





























NYLON 


SPROCKET MOULDINGS 


made for the 


RESILION CRIMSON STAR 


DERAILLEUR CYCLE GEAR 
shown by courtesy of 
The Resilion Co. Ltd. 


Gear Up” with 


Pendry (Plastics) Ltd. 


FOR FIRST-CLASS MOULDINGS 
DELIVERED ON TIME AT COMPETITIVE PRICES 


WE PRODUCE MILLIONS OF MOULDINGS FOR ALL TRADES 


IN POLYSTYRENE, NYLON, DIAKON, ETC. 


SPECIALISTS IN INJECTION MOULDING 


Bridge Works, Brentfield Rd., Willesden, London, N.W.10. Tel. ELGar 7932 
EERIE” oe ye nnn a ree RA ESI 








MILTOID 
Sy 


DIVISION 


BX PLASTICS LTD. 
A Subsidiary of the British Xylonite Co., Ltd., 


FOR 


CELLULOID 


BEXOID xo. 


CELLULOSE ACETATE 


BEXOID OPTICAL SHEET 


BEXO!D FILM 
BX POLYSTYRENE 


co BEX REGD. 


RIGID VINYL SHEET 


VELBEX aco. 
FLEXIBLE VINYL 


In clear transparent and industrial black sheet, 
Velbex P.V.C. transparent beverage hose 
and industrial hose 


LAMPSHADE SHEET 
IN BEXOID AND COBEX 


AKULON (Nylon) RODS 


Sole Distributors for the British Isles 
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SS a 





34/36 ROYAL COLLEGE STREET - LONDON, N.W.1 


PHONE EUSTON 4146/7 GRAMS: CELUDOL, NORWEST LONDON 















T.A.10334 
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DALLOW LAMBERT 


Whatever you make, you make dust—and dustis dangerous, 
expensive stuff. See us for dust—and get rid of it. There’ll be 
less waste, less wear—and healthier, happier work-people. 


dust control equipment for industry 


DALLOW LAMBERT & COMPANY LIMITED, THURMASTON, LEICESTER. 


There’s a resident Dallow Lambert man in your area. Would you like to see him? (Without obligation, of course.) 
CRC 76 
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Turn problems 
into profits 
with [GW -taaltets 


As competition grows keener, more and more manufacturers are 
turning to Kent Mouldings for the means to keep ahead. A more 
attractive product ... simplified assembly . . . substantial reductions 
in time, labour and production costs—these are typical of the 
advantages of Plastics Mouldings. 

Kent Mouldings specialise in mouldings for electrical, radio and 
television equipment, telecommunications, computers, toys, bobbins 
for textiles and a thousand other products. 

Next to quality, we pride ourselves on first class service and highly 
competitive prices. 

Perhaps we can help you to improve your product or overcome a 
production problem. If the job can be done with plastics, you’ll get 
better results from... 





1958 



































UREA RESIN MELAMINE RESIN 










POLYTHENE 
CELLULOSE ACETATE 





KENT_ MOULDINGS (i 
FOOTSCRAY . SIDCUP KENT 
Tel: Footscray 3333 





DIAKON PHENOLIC RESIN 





POLYSTYRENE 





ALKYD RESIN 


for mouldings that matter 


APM 21 


HAND OPERATED BENCH INJECTION 











* SUITABLE FOR WORKING THERMOPLASTICS— 
CELLULOSE ACETATE, POLYSTYRENE, POLYTHENE, 
etc., with normal cylinder—NYLON with special cylinder. 


* FITTED WITH SEMI-AUTOMATIC HOPPER’ FEED. 


% CAPABLE OF PRODUCTION RATES, depending upon 
mould design UP TO 100 INJECTIONS PER HOUR 
WITHOUT SPECIAL SKILL. 


AND TWO TOTALLY NEW FEATURES ! 


* FITTED WITH NEW LEAK-PROOF, SELF-SEALING 
AND INTERCHANGEABLE CYLINDER UNIT (Patented). 


* CAPABLE OF ACCOMMODATING MOULDS OF 
VARYING SIZES IN NEW QUICK-ACTING CAMLOCK 
VICE. 





ASMIDAR PLASTIC MOULDING MACHINES LTD. 


116 VICTORIA STREET, LONDON, S.W.|I Telephone: ViCtoria 5554 
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A matter of degree... 










Day in, day out, year in and year out the healthy 
human body is temperature controlled at a 
steady 98-4° Fahrenheit—and without using 


electronics or thermocouples. 


We “The Pyrometer People”—cast in the 
common mould—play our part in keeping 
the industrial body well controlled with 
instruinents which also stand the test of time 
because they are designed and built by 
craftsmen who take pride in a job well 
done. In fact, we are old fashioned 
enough to believe that British craftsman- 
ship is still highly regarded by the 


discerning purchaser. 


As one of the largest firms in Europe 
devoted *entirely to pyrometry with nearly 
fifty years’ experience behind us we 
welcome enquiries from anywhere in the 
world on the problems associated with 
temperature measurement and control, and 
after sales our Service Contract Scheme 
ensures the continued accuracy of our 

equipment. These are points to remember 

when the occasion arises. In the meantime 
send for our descriptive literature — we shall 


be happy to show you the things we make. 


ELECTRICAL RESISTANCE THERMOMETERS 
THERMO-ELECTRIC PYROMETERS 

TOTAL RADIATION PYROMETERS 
OPTICAL PYROMETERS 

PHOTO-ELECTRIC PYROMETERS 


*Sorry, this is not strictly true, we do make 
the incomparable Introscopes for internal “The Pyrometer People” 
inspection, FOSTER INSTRUMENT COMPANY LIMITED. 
Letchworth (984-5-6) Hertfordshire - England 
Members of S.1.M.A. and B.1.M.C.A.M. 


first 
for temperature measurement and control 
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For all plastics including thermoplastics, thermosettings, 
laminated resins, rubber, synthetic rubber and other high 
polymers, Ambersil is the finest mould release agent available 
today. It comes in two grades: Formula One is a pure methyl 
silicone fluid of considerable properties including a virtual 
non-inflammability, whilst Formula Two is solvent diluted 
producing a finer spray but with lower flash and ignition points. 
The use of the second type should therefore be restricted to 
moulding operations at the lower temperatures. Formula One is 
also a first class “anti- stick” for unlimited application - apply 
it where sticking must be avoided, just a little squirt. 


The following prices are at present operative for the 12 ounce Aerosol containers:- 
Singles 4 dozen 1 dozen 2 dozen 

Formula One 18/- 17/- each 16/- each 15/- each 
Formula Two 16/- 15/- each 14/- each 13/- each 


AMBER OILS LIMITED °_ 11a Albemarle Street - London 





A new and 
comprehensive range 
of Plastic Extrusions 


~ 


tr 
Mol tent NSte LY, ine. 

: Mel, intense 
“ANGE -. Black, 


White. 
Additiong: designs to » Crea 


™, Blue, Rea 
Move are Avallable on req » Green ong Silver 
wee 


To meet a growing demand, both at home and 

abroad, for “Melplas” extruded plastics we have 

increased our range of sections for use with } in. 

hardboard and laminate plastic sheets. These 
sections, some of which we introduced as long ~ EXTRUDED THERMOPLASTICS IN 

ten years ago, cover most of the requirements o 
WRITE TO US FOR the manufacturer and “ do-it-yourself” user. The RIGID & FLEXIBLE P.V.C., CELLU- 
THIS ILLUSTRATED ‘folder reproduced above, copies of which are LOSE ACETATE & POLYTHENE 

FOLDER — on request, illustrate this range in actual 

P sizes. 


MELWOOD THERMOPLASTICS LTD 


WILLOUGHBY ROAD, HARPENDEN, HERTS. TEL. HARPENDEN 300 & 311 EXTRUSIONS 


LONDON OFFICE: 49 LONDON WALL, E.C.2. TEL. MONARCH 6862 
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THE 


TW rrcHeEeEL.L 


ORGANIS AT. tee 


Your enquiries also invited for:— 


Drying Stoves and Cabinets @ 
for thermosetting plastics 


Flash or Airborne Dryers @ 
Continuous conveyor band dryers @ 


Flaking machines & steam drum dryers @ 


Complete resin making plants 
Reactors, Kettles, Autoclaves 


Sparkler horizontal plate filters 
for resins, oils, chemicals 


Fluid Agitators for chemicals 
liquid mixing 














Illustrations show continuous 
horizontal impregnators 

for decorative laminates and 
fibre glass laminates, and 
vertical tower impregnator 


Battery of hot air drying stoves rs 


L. A. MITCHELL LIMITED 
HARVESTER HOUSE, 37 PETER ST., 
MANCHESTER 2 
TEL. BLA 7224/7 AND 7824/7 
contact the INDUSTRIAL DRYER DIVISION LONDON OFFICE: PORTLAND HOUSE, 
73 BASINGHALL ST., LONDON E.C.2 
TEL. MET 8321/2 
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We all know this man. He’s the Cts es 
chap who has just tried GGL for the 
first time and can’t stop talking 





about the wonderful quality and service. 
He’s a nice man, really, but he does 


go on... and it isn’t as if 





we old stagers didn’t rely on 





GGL service, too. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSING IN ANY METAL, 
ANY FINISH, ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT PRICE 
GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & COMPANY LTD. 
Empire Works, Park Road, Birmingham, 18 
Telephone: Northern 6221 





















The outcome of intensive research by Coalite and 
Chemical Products Ltd. and Albright & Wilson 
(Mfg) Ltd., this new plasticizer offers to manu- 
facturers of P.V.C. compositions the advantages of 
phosphate plasticizers — abrasion resistance, flame 


= 5 x t resistance, quick processing - for aii applications 
W i) ofl 2 2 where a safe end-product is essential. 
a new 
eo} r-E-jileiy 4-14 


free from undesirable 
toxic properties 
and 


flame-resistant 


Data sheet, samples and a summary of medical evidence obtainable from:- 


ORGANIC CHEMICALS DEPARTMENT 
ALBRIGHT & WILSON (MFG) LTD 


1 KNIGHTSBRIDGE GREEN * LONDONSWI1 * KENSINGTON 3422 









raw/465 




















PLASTICS 


VACUUM FORMING 


THE ESTABLISHED PLASTICS PROCESS FOR 
LONG OR SHORT RUNS 
LOW TOOLING COSTS 


LARGE INTRICATE SHAPES OR SMALL COMPONENT 

PARTS, PRE-PRINTED IF REQUIRED 

PACKAGING; ASSEMBLY TRAYS & CONVEYOR BUCKETS; 

ENGINEERING AND INSULATING COMPONENTS; 

ADVERTISING DISPLAYS; FANCY GOODS; FURNITURE 

FITMENTS—from RIGID & FLEXIBLE P.V.C., CELLULOSE 

ACETATE, HIGH-IMPACT POLYSTYRENE, POLYTHENE - 
—in GAUGES from .005 in. to } in. THICKNESS 


TRADE WORK WITH CONFIDENCE AND SECURITY 


OMEGA PLASTICS 


LTD 


DECEMBER, 95 
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PE PV.C..INSULATORS 





Consult the original 
Pioneers and Specialists in 
Vacuum Forming 


oBEC, TELEPHONE: 


RIP 3521/2 


HIGH BRIDGE ROAD 
PLASTICS BARKING, ESSEX 





WITH SINGLE 
SCREW 
PLASTICIZING AND INJECTION UNIT 












Telephone: WOLVERHAMPTON 5207! (3 lines) 


MA | AGENCIES LTD., TETTENHALL, WOLVERHAMPTON 
P 7” a] P tl London Office: 32, Buckingham Palace Road, S.W.|. Telephone: Victoria 5721 





THE PROPERTIES AND TESTING 


PLASTICS 


A practical textbook on plastics 
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OF PLASTICS MATERIALS 


By A. E. Lever and J. Rhys 





This book, the first of its kind, is a reference work for those engaged in the testing of plastics and 
contains comparative technical information, much of it in readily understandable tabulated form, ona 
wide variety of materials employed in plastics manufacture. 


The authors have had considerable experience in plastics, and have here collated in a convenient 
form all available information on the physical and chemical properties and methods of testing plastics. 


Containing over 1,600 references, a comprehensive glossary of reference abbreviations and an 
extensive index, this volume will prove invaluable to research workers, development staffs, inventors 
and students in the plastics and associated industries. At the same time it will serve as a standard 
work of reference to all who manipulate or use plastics materials, containing as it does complete 
material specifications. 


Royal 8vo. Cloth Boards 30/— net. (By post 31/2) 





Obtainable from Booksellers or direct from the Publishers 


TEMPLE PRESS LIMITED * BOWLING GREEN LANE : LONDON E.C.1 

















It is with considerable pride that we 
present our new model—an efficient 
bench-type machine which provides 
the answer to many day-to-day 
problems in industry. 

The simplicity of operation, coupled 
with the low cost of moulds, makes 
this the most versatile machine of its 
kind on the market. 





** PEPCO ” 























@ Bench-type injection 
moulding machine. 


@ Capacity 3 oz. Pro- 
duction rate 120 per 
hour. Mould dimensions: 
reree. 


@ Most versatile 


machine suitable for 
working all thermo- 


plastics including nylon. 


@ Special “ non-drip” 


valve fitted, preventing 
oozing from the nozzle. 


and electro-formed hard 
nickel tools. 


Ring TER 9648 
for _ particulars 


Manufactured by 


PEPCO LTD. 


21, SKINNER ST., E.C.! 





@ Most comprehensive 
mould service in stainless 
steel, nickel chrome steel 











A Cover... 


A Cover or a Container 
are typical examples of 
articles that can be 
economically manufac- 
tured by either the 
Vacuum Form or 
Pressed Form method. 
Tooling costs are low 
and unlike other 
moulding methods the 
process can cater for 
comparatively short 
runs, 


In High Impact 
Polystyrene, Cellulose 
Acetate or Rigid 
P.V.C., our services 
are at your disposal 
both for project 
development and 
quantity production. 








e-- Or a Container 





TENSILE PRODUCTS LTD. 


WILLOUGHBY RD., HARPENDEN, HERTS. 


TEL. HARPENDEN 3515 
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Stabilisers 
for P.V.G. 


White Lead* is still the cheapest 
and most widely used 


‘*prepared by our special process ) 


Dibasic Lead Phosphite 
Excellent Heat and 


Other Light stabiliser 


pigmenting 
types Tribasic Lead Sulphate 
A special Dielectric 
Heat stabiliser 





Lead Silicate 
IN Transparent Metallic Stearates 
and (Barium, Cadmium, 
MOU LDS Translucent Calcium, Lead, 


FOR MODERN PLASTICS Tes fe 


ALSO... 
JIGS AND GAUGES 


*For efficiency and hygiene White Lead and 
Triklar are supplied only as dispersed pastes. 
Other products supplied dry or dispersed in 
plasticiser at buyer’s option. 


BARBER ASSOCIATED LEAD 


214/222 CARDIGAN ROAD, LEEDS MANUFACTURERS LIMITED 
"PHONE: LEEDS 52033 SPECIAL CHEMICALS DIVISION, CRESCENT HOUSE, 


NEWCASTLE UPON TYNE, I 
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Specialists in ge 


\\\\\\\\\\\\\ 
















Wire Rope covering. 






Telephone: Hartley Wintney 302. 
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Plastic Goods Manufacturers, 

Solely to the trade, Tool Designers, 
Toolmakers, Injection Moulders, Slush 
Moulders, Vinyl Rotation casting, 
vacuum forming, plastic coating and assemblers. 
Styrene Cellulose Acetate, soft, semi-rigid and 
rigid P.V.C., Alkathene and Diakon. 
Nylon. 


Elm Plastics Limited 


RAINHAM, KENT 


*Phone: Rainham, Kent, 81447 

















Extensively used in Packaging, Cosmetics and the 
Motor, Electronics and Radio Industries. 

P.V.C. sleevings .010-2 in. Bore, Pipings and Sections 
Polythene Tubes to fine limits, Cable and 


Brown, Davidson and Company Limited 
Banchory Works, Hartley Wintney, Nr. Basingstoke, Hants 


Telegrams and Cables: Kilty, Hartley Wintney. 








LIVERPOOL MANCHESTER 


REGENT ROAD BARTON DOCK ROAD 
BOOTLE 20 URMSTON 
(BooTLE 4621/8) (Urmston 2205) 


BULK HAULAGE 


OF ALL TYPES OF 


LIQUIDS 
« POWDERS 


ALSO TANK & HOPPER VEHICLES ON 
CONTRACT HIRE 


PICKFORDS 


TANK HAULAGE SERVICE 


MARSHGATE LANE 
STRATFORD 


LONDON, E.15 
(MaryLanp 3064/7) 
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(bs At the heart of Automation will be— 
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~ Innumerable examples in the widest variety of 
applications prove their versatility in solving 
almost any problem of controlled speeds, and 
response to almost any kind of signal 


ete een 





HEENAN & FROUDE LTD., encineerss, WORCESTER, ENGLAND 


A COMPLETE SERVICE FOR THE ELIMINATION OF STATIC ELECTRICITY 











Stop Static Start using the 
Industrial Enemy No. | SiIMCO 





Guilty of—Slitting and Cutting trouble 

in all the Acetate Family. Static Eliminator 
Sheridan Croxted Ltd CROXTINE ANTI-STATIC SOLUTION 
296/302 High Holborn, London, W.C.|I. Tel: HOLborn 5571 for all Extruded, Moulded or 


ONE OF THE BRITISH SHERIDAN GROUP OF COMPANIES Vacuum-formed Plastics. 




























write to Dept. Al4, too, for details 
of our new tube-cutting attachment 
it cuts 240 pieces of tube or rod up to 
+” o.d. per minute. 





WALLIS ENGINEERING COMPANY 


A 


399 WARWICK ROAD 





Cutting roll or strip material by 
hand is a waste of time when you 
can use an “ Autogil” guillotine. 
No more squaring-up, marking, and 
cutting 
matter of moments to set the 
measure-control, apply the material 
to the rollers and as soon as you 
like 120 pieces a minute are stream- 
ing from the machine. So truly cut 
and uniform in size that you can 
lay a spirit level across the edges of 
any batch and prove an Autogil’s 
precision for yourself. 
Meanwhile, send us a sample of felt, 
insulating material, rubber (sponge 
included), textile fabric, plastic 





BIRMINGHAM 11 


Telegraphic Address: Autogil Birmingham 11 


PLASTICS DECEMBER, 1958 





Thermoplastic Compounds 


P. V. C. COMPOUNDS 


Polyethylene and Polystyrene 


For the cable industry 


P. V. GC. SHEETINGS 


Wrappings and sheetings of various thicknesses 
and colours. Dielectric and Sheathing Compounds 


individual pieces—it’s a 


For domestic and industrial use 


PHENCO FLOORING 


The modern flexible Viny!-Plastic tiling 


film, foil, fibre, mica, paper, 

wire or thin sheet metal and 

we will gladly return the 

sample pieces cut to the 
size you specify. 


PHOENIX RUBBER CO. LTD. 


‘2K Buckingham Avenue, Trading Estate, Slough. 


Telephone No. Slough 22307/9. 
Telegrams: PHENRUB Slough. 
























Tel: VIC 3615 


ALL TYPES 


MOULDS AND DIES 
Designing if Required 


All enquiries immediate attention 
First-class staff available 


HARPER & PRESTON LTD. 


79 HIGHGATE ROAD, BIRMINGHAM, 12 





P. $. BANARSE & COMPANY 


(Products) Limited 
34 MOZART STREET W.10. TELEPHONE: LADBROKE 0239 
COMPRESSION AND INJECTION MOULDERS. 
SPECIALISTS IN PLASTIC BOTTLE 


CLOSURES AND COSMETIC CONTAINERS 























| 


PERSPEX 
Fabrications, 
Mouldings, 
Blowing, etc. 
Specialists to the 
Engineering & 
Allied Trades. 
Exterior, Interior, 








Engraving. g 












Stockists of 


PERSPEX - DARVIC - COBEX 


& Illuminated § 
Signs. id e “i 
Machine RYMNCOUNG 


BEXOID - TRAFFOLYTE 


CoLid 


CLARENDON ROAD, HYDE, CHESHIRE. Tel. HYDE 2091 
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Have you a TUBE PROBLEM? 


—if so, let us solve it 





As a user of tubes—metal or otherwise—just con- 
sider whether or not a PAPER tube will do the job. 
Our paper tubes, made of special quality paper, are 
impregnated with Thermo-hardening resins. Strong, 
light in weight, they show a definite economy in cost. 


Used increasingly with every satisfaction in many 


xy industries. It will pay you to investigate this. 
: Write to: 


THE TEXTILE PAPER TUBE CO. LIMITED 


OAKWOOD MILLS - ROMILEY <« NR. STOCKPORT 
Telephone: Woodley 2271-4 











Factory efficiency 


in your Library 


Finished in full-bound leathercloth, with 
Plastics title on the spine, the Easibinder 
will hold up to six average 

copies of Plastics each of which 

can be opened out quite flat for 

easy reference. Flexible steel 

wires hold each copy securely and 
no tools are required 
for either inserting or 
removing individual 
issues of Plastics 
from the binder. 


AJAX 
Fasbint 
HAND GRINDERS 


FOR YOUR MOULDS 



























Price 
13/6 Each 
Weighs Rd 8 oz. Speed approx. 
. 90, 000 R.P.M. For Grindstones 
| ye 
ORDER FORM Air Pressure required 50-100 
for EASIBINDERS Ibs. /sq. in. 


To: TEMPLE PRESS LIMITED 
Bowling Green Lane, London, E.C.1 


Leaflets P2 and P3 
on request. 


lease supply... ccccccccccscccceece Easibi for Plasti ‘ 
Please supply asibinder(s) for Plastics Please state Air Pressure 





EE go icc ec beeeeFe becetdaee Vivid Ue ctarcucioedvicercede when ordering. 
CE ici uehuscnarenddamememehieee seg hckkl Rekaeeeee 
GGS BROS ENG EERS & 
Rie aaas asain dun tustenrred ec cvecteccerneteen = — ame AJAX Ill 
206 Edward Rd., Powerful, yet easily handled. 
ETE eee nclosed. a, approx.» 50,000 R,.P.M. 
(Postage on one folder 2s., on two 2s. 3d., ‘on thres 25. 9d.) Birmingham, 12 or Grindstones #” to 3” dia. 


_ bored for 6 yi E- +” 
shanks. ‘essure 
Calthorpe 2995 required 50-100 Ibs./sq. in. 
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Scrolls for Plastic Extruders 


made to any size constant or variable pitch 


JOHN DOCKER & CO. (ENGINEERS) LTD. 


Cromwell Works, North Feltham Trading Estate, Feltham, Middlesex. 


Telephone: Feltham 6341 Telegrams: Docrebuilt, Feltham Cables: Docrebuilt London 


also 

Manufacturers of Spiral Marking Machines 
Bunching machines up to 24” diameter, Bobbins 
Paper lapping machines, Stranding machines 
Pay-off and Take-up Stands, etc. 








A Section of 
Spa Plastics 





Moulding Shop 





Injection Moulders 
to Customers Specifications 
up to 32 ozs. 


Enquiries Invited 


Technical Advice Service Available 


SPA PLASTICS (Division of Spa Brushes Ltd.) 
Chesham, Buckinghamshire. 
Telephone: Chesham 371 (P.B.X.) 
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POLYTHENE, Polystyrene, Acetate and Perspex. We # 
are sellers and buyers of these materials in any form. 3 
GRANULATION and reprocessing plant available for:— 
Nylon, Cellulose Acetate, a Polythene and 
other Thermoplastic scrap. Materials ground to customers’ 


requirements. 
All enquiries to:— 


John Castle & co. Lea. 


5 HURLEY RD., LONDON 
Phone: RELiance one 


FF 


i 
ij 
{: 









4 
4 


PS p+ 





Gilled Tubes & sesteul 


HUNT & MOSCROP LIMITED 
P. O. Box No. 8 MIDDLETON MANCHESTER 





dm HM27 






























¥=-BAK RUBBER & PLASTICS 
MITED MANUFACTURERS 
THERMOPLASTICS 


Cellulose Acetate . Polythene . Polystyrene . Aceto-Butyrate 

P.V.C. and Co-polymer compounds - Polystyrene/Rubber 

compounds . “ Semlux ” Fibreglass products . “ Plastiblox ” 
Clicker and Rev Press Boards. 





SOUTHERN INDUSTRIES AGENCY 
(LONDON SALES OFFICE FOR THE GROUP) 
SUITE 52: 26, CHARING CROSS ROAD 
LONDON, W.C.2. Telephone: Covent Garden 2538 


” ” ” ! 


Virgin high acetyl and standard, cellulose acetate moulding 
powders. We are able to reprocess your redundant 
stocks and scrap into first-class moulding powders. We 
would be pleased to make you an offer for your scrap. 
Prompt deliveries of virgin and reconstituted powders. 














LET US SOLVE YOUR MATERIAL PROBLEMS—THERMOPLASTICS 
“LY-BAK PRODUCTS ARE GUARANTEED TO SATISFY” 
SAMPLES AND SERVICE AVAILABLE UPON YOUR INSTRUCTION 









IS OUR BUSINESS 
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The whole basis of our 
business has always been 
to supply high pressure 
fittings which will 
guarantee the reliability 
of pipe line systems. 
Experience of high pressure 
problems has brought 


with it the large range of 


D fittings now produced 
Details of high pressure couplings and valves 
will be sent on request. by Ermeto. 
ree renee mane 


British Ermeto Corporation Ltd - Hargrave Rd - Maidenhead - Berks Tel: Maidenhead 5100 (10 lines) 





VACUUM FORMING 


PROGRESS 


DISPLAYS 
SHOWCARDS 


PRINTING 


Craftsmen in all Thermoplastic Sheeting 
for over 30 Years 


CELLG RAVE 


COMPANY LIMITED 


ALPHA HOUSE - eae ROAD: ‘LO 
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$90444460606064 OO @OOeQ 








PLASTIC WELDING 
ELECTRODE 
CONSTRUCTION 


i ee 


made simple and economical by 
METAL-WOODS precision brass rule 


Available with plain and decorative 
faces, including the Metal-Woods 
‘CUT-SEAL'’ double faced rule for 
simultaneous welding and cutting 


| 


casei 


990000000006000006 phone 249! 


METAL-WOODS LTD., Market Harborough 


eo 


*grams Metalwoods 




























—-MODELS— 


We are specialists in Product Design and 
Model making for the Plastics Industry. In 
this now accepted technique for conveyin 
ideas from the ‘Seed,’ through Design an 
Sales ‘Approval’ to the Mould-Maker, our 
Models have proved invaluable at every 
stage— with our Design Capacity offering 
supporting facilities. 


CONSULT US ON YOUR NEXT PROPOSED PROJECT 
R. J. EMERY & Co. 


2, Brownfields, 
WELWYN GARDEN CITY 
Telephone: Welwyn Garden 6500 



















We are cash buyers 
of merchandise of 
every description. 
Also Clearance 
Stocks. Discontinued 
Lines, Surplus and 
Redundant Stocks. 
Jars, 

Car. 


other 


Bottles, 

Screw Caps, 
tons, and 

Packaging Mater- 
ials. In fact, goods 
of all kinds can be dis- 
posed of through us 
without delay, on the 
most favourable terms, 
and without trouble. 


SPOTL ES 


fot CASH 


Should you have anything for disposal either now or at any future time 
please send us samples, full particulars and price on a cash settlement 
basis and the matter will have our immediate and careful attention. 


RELIANCE TRADING CO. 


75, FAIRFAX ROAD, SWISS COTTAGE, LONDON, N.W.6 
Phone: Kilburn 0581 & 0038 Grams: “ GORDON” KILBURN 0581 





PLASTIC 


@ 


Tie ON AGES 





East 30723 











This is the first book to be devoted 
entirely to cellulose acetate plastics 
and has been written in such a way 
as to appeal to the general reader, 
the businessman and the techni- 
cian. A chapter on packaging and 
container applications is included. 





“* An excellent contribution to the 
plastics literature.” 

CHEMICAL AND ENGINEERING NEWS 
Demy 8vo. Illustrated 

30s. net. from Booksellers, or 
by post from the Publishers 
(postage Is. 4d.). 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE + LONDON E C I 


CELLULOSE ACETATE 
PLASTICS 


By Vivian Stannett 
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. .. But we can help you with other types. EXTRUSIONS—Rigid and 
Flexible P.V.C. & Polythene covered wire, Tubing, Polythene Lay-fiat film 


ALBERT GREEN LIMITED - DERBY 


New Normanton Mills, Telephone Derby 47682/3/4 
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vii CELLULOSE ACETATE 
(| sheets and films 
(| { SUITABLE FOR VACUUM FORMING 


CLEAR TRANSPARENT 


pol/pol or matt/pol 


COLOURED TRANSPARENT 


tinted 


LAMPSHADE MATERIAL 
matt or embossed 


COLOURED OPAGUE 


pol/pol or matt/pol 


METALLISED 


mirror-finished in silver and colours 


INSULATING 


dielectric qualities 










































JUSTOFLEX E.50 
(EPOXIDISED SOYABEAN OIL) 


JUSTOFLEX E.60 
(EPOXIDISED COTTONSEED OIL) 












Special Heavy Duty 
Three-Station Model for Cellulose Film 


LJ 
ALQUIST Turret Winders EPOXIDISED ESTERS 
Built to suit individual requirements for reeling 
all kinds of sheet materials, with one or more 
ALQUIST Constant Tension Reeling Motors and with METALLIC LAURATES, 
separate motor to rotate the turret. Generator RICINOLEATES, & STEARATES 


controlled model for use with calenders 
automatically compensates for changes in calender 
speed while maintaining constant tension. 
Fully automatic cut-off and reel-changer now available LEAD PHOSPHITE DI-B ASIC 
for use with ALQUIST Turret Winders. 
Consult us about your winding problems. 






























































INTERNATIONAL 


Porm fF ORATION Lit & 

















Factory representatives for Alquist Winder; 
International Corporation Limited THEODORE ST. JUST & COMPANY, LIMITED 
1 Cornwall Road - London SEi WHITEFIELD, MANCHESTER, ENGLAND » Tel.: Whitefield 3211 
Telephone: WATERLOO 3854 
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SHEAR CUTTING MACHINES 





on ee Cutting Machine. Sizes —_—_— 
”, 43”, 54” and 60” length of cut. Other . 
Ils” length of cut. Many Other Machines and Tools for Your Trade 


Models from 3” to 


AND STEEL RULE CUTTERS 
For Plastics, Rubber, Etc. 


T. KENDELL & SONS LTD. 


Established 1840 





Steel Rule Cutters for Letters. Figures, 
French Place, Shoreditch, London, E.1 Shapes, Handbag Pieces, etc. 


























Lacrinoid Products Ltd. 
CHIEF ENGINEER 


We produce urea formaldehyde moulding 


powders, a 


re compression and _ injection 


moulders, and are also interested in extrusion 
and blow-moulding. 


Applicant should, for preference, be a 
Chemical Engineer with a university degree, 
and have a sound knowledge of plastics raw 
materials and machinery. Knowledge of 
German a great advantage. Age: preferably 


under 40. 


The Chief 
responsible 


Engineer will be directly 
to the Managing Director, and 


his duties will comprise :— 


Development Work, Plant Acquisition and 
Maintenance, Supervision of Toolroom and 


Buildings. 


Please send 


brief details in confidence to: 


Managing Director, 


Lacrinoid Products Ltd., Gidea Park, Essex 








WHITE LEAD 


Consult 


Sankey Bridges, Warrington 


s — : 
stabilisers sg 


Warrington 30258/9 





THE MERSEY WHITE LEAD CO. LTD. 


















































Prototype Machines 


Special Purpose Parts 


and Modifications 


Telephone Manufactured to order by 


Euston Geo. Wailes and Company Limited 


3176 382/388 Euston’Rd., London, NW1 






















PLASTIC 


POLYTHENE 
POLYSTYRENE 


DIAKON, PYC. 


SCRAP 


ACETATE, PERSPEX IN BUYERS 
FILM 


GROUND AND REGROUND FORMS 


HERBERT CONNOR Ltp. 


Send Samples and Details: 120, Beaufort Park, London, N.W.I1 
HIGHEST PRICES PAID ON ANY TERMS 


LUMP, SCRAP, 





Telephone: Speedwell 5023 








INJECTION MOULDINGS 


UP TO 12 OZS. CAPACITY IN 
e DIAKON e POLYTHENE 


e@ POLYSTYRENE e@ NYLON and P.V.C. 


Contractors 


to 
H.M. Government 


3-D MOULDINGS and NAME PLATES 

MACHINED PARTS IN PLASTICS and METALS 
PLASTIC COVERING 

WE OFFER OUR 30 YEARS’ EXPERIENCE TO YOUR 
NEEDS 





Telephone: 
LICHFIELD 3591-2 
Trent Valley Works, Lichfield, Staffs. 
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Dasities Ciassified Advertisements 





PRESS DAY.—Classified advertisements for ths pees — must 





be received at Head Office by first post M 


Last-minute additions and deletions are omens by pari a trade 
Advertisements received too late for a particular 
issue are automatically inserted in the succeeding one unless instructions to 


advertisers up to noon. 


the contrary are received. 


RATES.—6d. per word (minimum 12 words 6/-) 
separately and name and address must be aid for. 
per single column inch. Series discounts o 
insertions allowed to trade advertisers. 


TERMS.—Strictly net and prepayable. Monthly accounts for settlement by the end 
of the month following insertion are allowed to trade advertisers if satisfactory 


references are provided. 
REMITTANCES.—Cheques and 





BUSINESS OFFICES AND PREMISES 


FOR SALE. 
100 miles north of London. 





Small Plastics Works in operation. 
12 compression presses 


25-70 tons. Freehold property throughout including 
small adjacent house vacant. Box 44, care of 
** Plastics. 255-x1920 





AN INDUSTRIAL SITE 
FOR DISPOSAL EAST ESSEX. 


Approximately 3 acres. Outline planning consent for 
single-storey factory and offices of 60,000 sq. ft. Free- 
hold for sale £6,000. The owners would be prepared to 
erect the factory and dispose of the Freehold or let on 


a long lease. 
Full details of 


CHAMBERLAIN & WILLOWS 
23 Moorgate, E.C.2. (MET. 8001.) ee 








BUSINESS OPPORTUNITIES 


WELL-KNOWN old-established trading and manu- 
facturing company, with offices and considerable factory 
space in England and Scotland, wishes to expand its 
activities in trading and manufacture. Gentlemen wishing 
to join and having expert knowledge and connections in a 
particular sphere, able to work on their own initiative, 
are invited to submit in the first place a short resume of 
their proposed activities. Basis: salary plus share of 
profits. Every offer will be treated as strictly confidential 
and examined by Managing-Director. Offers to Box 
P5318, care of “* Plastics.” 255-1483 

PUBLIC COMPANY with i i for 
plastic units prepared to consider acquiring financial 
interest (not necessarily controlling) in small Injection 
Moulding concern seeking capital for expansion. Con- 
tinuity management essential. Replies in strictest 
confidence to Box P553, care of “* Plastics.” 55-27 


CONSULTANTS 


W. BRUCE BROWN, F.R.S.A., M.S.LA., Industrial 
Designer, 140 Roding Rd., Loughton, Essex. Phone 
Loughton 4138. 256-1509 


GLASS FIBRE KITS 


AUTOPLAX Glass Fibre Experimental Kits containing 
glass fibre mat, woven glass cloth, polyester resin, catalyst, 
accelerator and full instructions for use. All items avail- 
able separately ex-stock. Kits at 19/6, 32/6, 47/6, £6 and 
£9 10s., post free, Automobile Plastics Co., Ltd., Autoplax 
House, 62-64 High St., Barnet, Hertfordshire. Barnet 
9147. Telegrams: Autoplax Barnet. zzz 0167 


MACHINERY, TOOLS AND PLANT 
ENGINEERS. 


























TOOLMAKERS AND PRECISION 
PLASTIC MOULDS— 
Injection Moulds. 
Compression Moulds. 
Transfer Moulds. 
Nylon Moulds. 


SPECIAL PURPOSE MACHINES— 


Prototype Machines. 

Automation Machines. 
DEVELOPMENT & MANUFACTURE— 

Moulds. 

Machines. 

Jigs and Fixtures. 

Press Tools. 

Die Cast Tools. 


W. E. CUCKSON & SON, LTD., 
FACTORY 7/F 
TREFOREST INDUSTRIAL ESTATE, 
PONTYPRIDD, G le 
Treforest 2038. 
HYDRAULIC. Frazer mono-radial pumps, new a 


secondhand, in stock. Thompson & Son Millwall) 
Ltd., Cuba St., London, E.14, East 1844. zzz-158 


DESIGN, 


256-028 





Each paragraph charged 
Semi-displayed setting 2 gns. 
% for 6, and 10% for 12 consecutive 


ostal orders should be crossed and made 
— to TEMPLE PRESS LIMITED and instructions sent addressed to the 
anager, ‘‘ Plastics,” Bowling Green Lane, London, E.C.1. 





care is taken to avoid mis’ 


THE PROPRIETORS retain the right to refuse or withdraw advertisements at 

their discretion and are on ama for clerical or printers’ errors although every 
es. 

BOX NUMBERS.—Private advertisers desiring to have replies sent care of 

** Plastics ” may do so on payment of 1/— to cover booking and postage, plus cost | 

four extra words. Box numbers must not be used for the purpose of pnd am 








zing and 


the proprietors do not undertake the distribution of such matter received. To avoid 


mis 


replies sent to Box P000, care of “‘ Plastics,” 
DEPOSIT SYSTEM.—Facilities are available to readers to purchase advertised 
goods on approval by depositing the purchase price with “ Plastics.” Full details on 
application. Commission 1% 
HEAD OFFICES.—Bowling Green Lane, London, E.C. 1, England. pememunes 
Terminus 3636. Telegrams: 23839 


takes in forwarding, Box numbers should be carefully and legibly copied and 


Bowling Green Lane, London, E.C.1 


(minimum 2/—) on amount deposited. - 


* Pressimus, London Telex.” Telex: 


BRANCH OFFICES: Bayliss House, Hurst Street, Birmingham, 5. Telephone: 


Machinery, Tools and Plant (contd.) 


FOR LIFT TRUCKS of every description for sale or 
hire—including 7 ton Ross, 25 ft. lift—8 ton Shelvoke & 
Drewry, etc. B. G. Plant (Sales Agency) Ltd., Watlington, 
Oxfordshire. Tel. Watlington 44. 255-1 





PLASTICS EXTRUDERS. 


SHAW. 
MASON. 
WINDSOR. 
MASON. 


1} in. 
24 in. 
34 in. 
44 in. 


INJECTION MOULDING MACHINES. 


16 oz. LESTER. 
12 oz. LESTER. 


REED meet ow (ENGINEERING) LTD., 
EPLANT WORKS, 
wooLWwiCct INDUSTRIAL ESTATE, 
NDON, S.E.18. 


enignaaat Woolwich 7611 /6. 
255-4 





TWO ONLY, Edgwick Injection Moulding Machines, 
Type HY 14 0z. £300 each. Ex Works. Box P5419, 
care of “ Plastics.” 255-1512 





SURPLUS TO OUR REQUIREMENTS. 
New heavy duty Hopkinson three phase electric motors 
fully ay gee at approximately half price. 
R 


Ory. Volts Price 
960 Totally Enc. 400/ £5.10.0 
12 5 1,420 Screen Prot. 400/440 £4. 5.0 
23 P 1,420 Totally Enc. 400/440 £6. 5.4 
5 Py 930 Totally Enc. 400/440 £9. 0.0 
3 .75 a Screen Prot. 400/440 £7. ae 
7 


= ks 9 Screen Prot. 400/440 £7.15.0 
H. J. BOULTING (ELECTRICAL SUPPLIES) LTD., 
21 WELLINGTON STREET, 
LEICESTER. 
Telephone: Leicester, Granby 1668. 
255-17 


FOR SALE. One horizontal Splitting Machine for 
plastic foam. Fully automatic including profile attach- 
ment. Viewing and demonstration by arrangement. 
Box P5511, care of “ Plastics.” 55-20 








FRANCIS SHAW RUBBER MIXING PLANT, 
COMPRISING: 

Shaw K.3 Electrically Driven Intermixer driven by a 
70 h.p. Brook S.R. Motor. Motor c/w starter and 
circuit breaker suitable 440 volt, 3 phase, 50 cycles 
supply. Included with the plant is a single cylinder Air 
Compressor driven by a 3 h.p. S.C. Motor c/w receiver, 
etc., along with —s Heavy Duty Hydraulic Pump 
driven by a 13 h.p. S.R. Motor. Feeding from the 
Intermix is an Electrically driven Elevator 18 ft. long, 
3 in. wide, driven by a 3 h.p. motor. Two Francis Shaw 
Electrically-driven Sheeting Mill with rolls 60 in. x 22 in. 
diameter, running at friction speed. Mill is driven through 
reduction gear by 75 h.p. Brook S.R. motor, motor c/w 
starter and circuit breaker. 


oo COHEN, SONS & a LTD., 
UNBEAM RD., N.W.1 


Tel.: Elgar 7222/7. 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


255-9 





ONE 6-in. Plastic Granulator, on stand, with motor, 
starter, etc., £70. 

One 8-in., as above, £85. 

One 12-in. Granulator, for floor mounting, complete 
with motor, starter. 

Above machines are in first class condition. Photo- 
graphs, details, to Box P5517, care of “* Plastics.” 

255-x3052 


Midland 6616. 50, Hertford Street, Coventry. Telephone: 
Brazennose Street, Manchester. Telephone: en 6114-8. 12, Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 





Coventry 62464. 1, 


Machinery, Tools and Plant (contd.) 


MIXERS AND BLENDERS. Usually a varied 
selection available for quick delivery. Enquiries welcome. 
Winkworth Machinery Ltd., 65 High St., Staines, Middle- 
sex. 256-1410 





PLASTICS MACHINERY 
Hydraulic Presses of all sizes. Injection Machines. 
Extruders. Mixing Mills. Hydraulic Pumps and 
Accumulators. 
Send your requirements to the specialists. 
REED BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, S.E.18. 
Phone: Woolwich 7611. 255-11 


MACHINERY, TOOLS AND PLANT 
WANTED 


EXTRUDER and VACUUM FORMING MACHINES 
wanted. Send full details Box P515, care of “‘ Plastics.” 
256-01411 

INJECTION MOULDING MACHINES wanted. 
8-o0z. to 16-0z. and Jarger. Send full details and price. 
Box P5314, care of “ Plastics.” 255-1482 
ADVERTISERS wish to purchase two or three used 
Injection Moulding Machines, 1 oz. to 4 oz. capacity. 
Please state make and price. Box P5416, care of 
** Plastics.” 255-1511 
COMPRESSION MOULDING PRESSES wanted. 
50-ton to 120-ton. Downstroke. By Bradley, Turton 
or Daniels. Details to Box P5421, care of “ Plastics.’ 
255-1514 
REQUIRED secondhand vacuum former with drape 
minimum 24 in. x 24 in. Box P5513, care of “‘ Plastics.” 
255-18 

INJECTION MOULDING MACHINE, } oz. to 1 0z., 
required. Full particulars, make and price. Box P554, 
care of “ Plastics.” 255-26 
COMPRESSION MOULDING PRESSES WANTED, 
50-ton to 120-ton, downstroke. By Bradley & Turton or 








Daniels. Details to Box P5518, care of “ Plastics.” 
256-1552 
URGENTLY WANTED, 4-0z. to 6-oz. Injection 


Moulding Machine, must be in perfect condition, please 
State make and price. Box P5519, care of “ Plastics.” 
256-1554 





MOISTURE METERS 


MOISTURE TESTING. Percentage of water in your 
materials determined in three minutes by “ Speedy ” 
Moisture Tester. Needs no electricity, no skill. Portable, 
for use in any part of your works. by leading 
chemical manufacturers. Complete £27 10s. 0d. Descrip- 
tive leaflet on request. Write: Thos. Ashworth & Co., 
Ltd. (Dept. P.2), Vulcan Works, Burnley, Lancs. 











257-1508 
MOULDS 
YOUR DESIGN 
OUR DESIGN 
MOULDS TO YOUR SATISFACTION 
AND OURS. 


PRECONOMY CO. LTD., TOOLMAKERS. 


Eastfield side, Sutton-in-Ashfield, Notts. 
22zz-146 





INJECTION MOULDS. 
COMPRESSION MOULDS. 
TRANSFER MOULDS. 
OUR DESIGN — YOUR DESIGN. 
ENGRAVING. HEAT-TREATMENT. 
ANY OR ALL SERVICES AVAILABLE. 
LEIGH TOOL & GAUGE CO., LTD. 
EMPIRE WORKS, CLEVELEYS, LANCS. 
Established over 25 years. zzz-172 
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Moulds (contd.) 


KELLOND BROS. ENGINEERING. 
PRECISION. PROTOTYPES. MODELS. 
BLOCK MOULDS. JIGS & FIXTURES. 

45 COLBROOK AVENUE, 
HAYES, 
MIDDLESEX. 


Telephone: HAYES 6943. 
255-x3119 





NOTICES 


ZOTENTIAL BUYERS wish to contact Valuers 
proficient in valuation of small plastic works covering 
property. ,Plant and equipment. Box P548, care of 
* Plas 255x1691 

CONSULTING CHEMICAL ENGINEER, well 
known plastics specialist travelling Chicago, Los Angeles, 
Washington, Philadelphia and New York, early February, 
1959, can accept one or two commissions. Box P555, 
care of “ Plastics.” 255-25 


PORTABLE POWER TOOLS 


NEW, used, bought, sold, exchanged; terms. Hall 
Drysdale and Co. Ltd. 58 Commerce Rd., Wood Green, 
London, N.22. Bowes Park 7221. 255-1447 


PRODUCTION CAPACITY AVAILABLE 


INJECTION MOULDINGS by I.0.G. Industries, 
Ltd., 41 Marshgate Lane, Stratford, E.15. Maryland 
2804. 256-1120 




















VISIJAR LABORATORIES, LTD. 
THE LEADING CRAFTSMEN IN 
“ PERSPEX.” 


PROTOTYPE AND REPETITION. 
OFFICIAL I.C.I. STOCKISTS “* PERSPEX.” 
SHEET, TUBE, ROD. 

STOCKISTS AND FABRICATORS OF “ FORMICA.” 
149 LONDON ROAD, CROYDON, SURREY. 

Phonc, Croydon 8228 (two lines) zzz-133 





SILICONE RUBBER MOULDING. Capacity avail- 
able for prototype and repetition work. ESCO —” 
Ltd., 2 Stothard Place, Bishopsgate, London, E.C.2 


722-164 
MOULDS, INJECTION, COMPRESSION AND 
TRANSFERS, DIESINKING, DESIGNS. Competitive 
prices. Russell Engineering Co., Ltd., Russell Rd., 
Croydon. Thornton Heath 4128. 222-175 





ENQUIRIES 
INVITED FOR 
INJECTION MOULDINGS. 
WESTMINSTER PLASTICS LTD. 
TEMPLE WORKS, 
41 OLD CHURCH RD., 
CHINGFORD, E.4. 


Phone Silverthorn 7927. 222-178 





VACUUM-FORMED PLASTICS. “It’s not cricket,” 
but we delight in od short runs, particularly in large 
moulding areas. B. T. Bennett & Co., 449 Alexandra 
Ave., Harrow. zzz-185 

SPA PLAees Rsgpeieoo = of Spa Brushes Ltd.). 

s’ specifications up to 
32 oz. Enguiries invited. Technical Advice Service 
available. Freeman Works, Chesham, Bucks. Phone 
Chesham 371 (P.B.X.). zzz-190 

VACUUM-FORMED PLASTICS. _ Design, printing 
and production capacity available. The Delta Plastics, 
Worcester Place, Oxford 57838. 256-1424 

INJECTION MOULDING CAPACITY, Consider- 
able tool-cost savings based on 23 years’ experience. 
Design advice. Martin’s Products Ltd., 91-92 Turn- 
mill St., E.C.1. CLErkenwell 6070 256-1444 

NYLON, POLYSTYRENE AND ACETATE 
INJECTION MOULDINGS up to 2 oz. Reliable 
service. Latest-type machines. Keen co-operation on 
new lines. W. H. Adamson Plastics, Ltd., ~ Hedley 
St., Maidstone. 256-1408 

SORTING, Washing, Chipping and S ig of 
customers’ materials carried out under expert supervision. 
P.V.C., Polythene, etc. Leeplas Products, Carlton Works, 
Johnson Street, Tyldesley, Nr. Manchester. zzz-198 

SLITTING CAPACITY available for tape production. 
Phoenix Rubber Co., Ltd., Buckingham Avenue, 
Trading Estate, Slough, Bucks. Phone, 22307. Grams: 
Phenrub, Slough. 259-1550 


GEO. G. MACKAY LIMITED. 

As a result of extending our premises, we have capacity 
available for Glass Fibre Reinforced Plastic Mouldings. 
We are experienced in producing high ~~ mouldings 
and first class finishes for a variety of industries, and 

oun. our enquiries 
— 4 RA WCLIFFE ROAD, LIVERPOOL, 9. 
Tel: Aintree 3229. 255-039 


INJECTION AND COMPRESSION MOULDING. 
Capacity available. Enquiries invited. P. S. Banarse & 
Co. (Products), Ltd., 34 Mozart St., W.10. Phone, 
Ladbroke 0239. 259-1513 
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Production Capacity Available (contd.) 


MACHINE ENGRAVED LABELS. Long or short 
runs. Extra speedy delivery at keenest prices. Box 
P5514, care of “ Plastics.” 255-x3023 





PLASTICS (MANCHESTER), L’ 
BRITAIN’S reer ‘STOCKISTS 7 AND 


SPECIALISTS IN 
FABRICATION, INJECTION MOULDING AND 
ENGRAVING. 
HANOVER WORKS, BUXTON STREET, 
LONDON ROAD, MANCHESTER, 1. 
Phone ARD 4567 (5 lines). 





255-308 
VACUUM FORMINGS. Make it from sheet plastics 


and save mould costs. Formold Ltd., Waltham St. 
Lawrence, Berks. 255-x3024 





PRODUCTION CAPACITY WANTED 


COMPRESSION MOULDING CAPACITY required 
for Switch Parts on 100/ 120-ton Presses. Moulds 
available. Keen prices essential in this highly com- 
petitive field. Box #5520, care of “ Plastics.” 256-1553 








RAW MATERIAL 


BLACK POLYTHENE GRANULES. Large supplies 
always available at Is. 9d. per Ib. Box P472, — oe of 





“Plastics.” 


APPROXIMATELY 3 cwt. to 4 cwt. plain White, 
Pale Blue and Pink p.v. c. sheeting .004 in. thick, 34 in 
wide, in original wrappings, average roll weighs 35 ib. 
giving 165 yds. 2/6 per lb. 40% below purchase price. 
Thomas Harris (Birmingham) Ltd., 473 Plichfield’ Rd., 
Birmingham. 255-x2429 


REGULAR QUANTITIES of Polythene, Polystyrene, 

P.V.C. for disposal. Box P5116, care of “ Plastics.” 
ZZz- 

CUEX LTD., can offer all at prices well below 
current list:— 

Polystyrene. 

Cellulose acetate. 

Polyethylene. 

PY. 


Polyvinyl butyral. 

Perspex and Diakon. 

Send now for details. 

Cuex Ltd., 270 Corporation St., 
Central 5474. 


ACETATE LUMPS (some Butyrate), 20 tons at 3d. per 
Ib. ex works. Michael S. Stevens Ltd., 50 Ravenscourt 
Gardens, London, W.6. RIVerside 8906. - 

NYLON TUBING for sale, .066 in. to .071 in. diameter 
x .037 in. to .039 in. bore, in long lengths, loose or 


spooled. Top grade first time used, not reconstituted 
material. Box P5512, care of “ Plastics.” 255-19 


Birmingham. 
255-16 





RAW MATERIAL WANTED 


HERBERT CONNOR LTD., Buyers of all Scrap. Top 
prices paid on any terms for Pol lythene, Polystyrene, 
Diakon, Perspex, P.V.C., Acetate, Nylon, in lump, scrap 
articles, ground and re-ground forms and film offcuts. 
Please send apes and details to: 120 Beaufort Park, 
London, N.W.1 255-12 


aren MOULDING POWDERS, lay-flat 
tubing and scrap of all kinds wanted against prompt cash 
payment. Box P398, care of ‘* Plastics.” zzz-147 
POLYTHENE, P.V.C., PERSPEX, POLYSTYRENE, 
any quantity, urgently required. Multitex Ltd., 12 Pen- 


11 Place, Portland Rd., London, W.11. Phone Park 





zzz-184 
WANTED, + acca scrap. Write to Box he 
care of “ Plastics zzz-132 


SPOT CASH BUYERS of all thermoplastic injection 
scrap and redundant virgin lots. Regular collections. 
WG Plastics, 14 Cambridge Park Mews, a 
Middlesex. Popesgrove 1800. 258-1305 


BROCKWELL PLASTICS LTD., 50 Hollingbourne 
Rd.. S.E.24, will purchase redundant polyethylene scrap 
of all kinds. We collect and pay cash on collection. Box 
P399, care of “* Plastics.” zzz-148 


WANTED all types of Polythene Scrap. Send details 
and samples to: Tyruplex Ltd., 111 High St., N.W.10. 
Elgar 2684. 255-14 


MANUFACTURER requires hard-wearing plastic 
material to stand up to wear and tear, and constant 
abrasive action on surfaces such as metalled — 
concrete, etc. Box 5414, care of “‘ Plastics.” 256-15 


LEEPLAS PRODUCTS require all types of ren 
P.V.C., Polythene, Polystyrene, etc., in any form. Best 
prices ’paid. Details and samples to Carlton Works, 
Johnson Street, Tyldesley, Nr. Manchester. zzz-197 


THERMOPLASTIC SCRAP AND MOULDING 
POWDERS. We buy uae and small wes and Pay 
prompt Cash. Offers Nash & Co., Ltd 
27 Beethoven St., Ww. i0., ‘Reshonkee 4655/6/7. "255-15 


ALL TYPES THERMOPLASTIC SCRAP wanted. 
Quantity immaterial. Send offers and samples to Victor 
Grant oe Ltd., 67 Westbourne Grove, London, W.2. 
Park 2681-2 zzz-201 
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Raw Material Wanted (contd.) 
POLYTHENE SCRAP. Top prices paid on any terms 
for any form of pol scrap, i.e. extrusion lumps, 
scrap articles, film offcuts, ground and re-ground forms. 
Please send details and samples to: Herbert Connor Ltd., 
120 Beaufort Park, London, N.W.11. 255-13 





REFRIGERATION & AIR CONDITIONING 
PLANT 





FRIGIDAIRE LOW TEMPERATURE REFRIGERA- 
~~ 49 in. wide xX 28 in. deep x 34 in. -_ } 
Ex large national user, suitable A.C. or D.C. deep 
freezing, storage of ice-cream, frozen foods, etc. Price 
£40 each. Domestic refrigerators, service cabinets, and 
cold rooms also avaliable. A. A.R.C., 134 Great Portland 
St.. London, W.1. MUSeum 4480. zzz-171 





SITUATIONS VACANT 


FOREMAN d for ing Injection Moulders 
near London. Wate Stating full ree og Box P5434, 
care of “ Plastics.” 257-1516 











AS A RESULT OF EXPANSION, Tenaplas have the 
following vacancies: 

Foreman for shap and forming shop. 
Only men with wide experience in the forming of perspex, 
p.v.c. and polystyrene need apply. 

Tool Design Draughtsman required, preferably with 
experience on extrusion dies hes 2 all round knowledge of 
~*~ and — — acceptable. 

ding tool room, must have wide 
experience hai already holding a job of similar calibre. 


UPPER BASILDON, NR. PANGBOURNE, 
BERKS. 255-1480 











COMPRESSION MOULDING SHOP FOREMAN 
required. Near London. Write stating full details of 
experience. Box P5313, care of “* Plastics.” 256-1481 





RESEARCH CHEMISTS. 
JOHNSON MATTHEY & CO., LTD., 


require two chemists for their Research Laboratories 
at Burslem, Stoke-on-Trent. The duties will comprise 
carrying out a programme of research on (a) colours, 
glazes, etc., for use in the ceramic industries ; and 
(6) inorganic pigments for use in plastics, paints, etc. 


Graduates aged 24-30 would be preferred, but 
applicants with H.N.C. in chemistry or equivalent 
qualification will be considered. Experience in any 
field connected with the above requirements would be 
an advantage. 


The Company provides good working conditions, 
dining facilities, contributory pension scheme, etc., 
and offers every ‘opportunity for advancement. 


Applications should be addressed to the General 
Manager, Johnson, Matthey & Co., Ltd., Burslem, 
Stoke-on-Trent. o.3 


CHEMICAL TECHNOLOGIST required at our 
Feltham premises for investigational and development 
work on resins, plastics, impregnating techniques, 
potting, etc. Industrial experience essential. Applica- 
tions invited by R. W. H. Lubbock, Sperry Gyroscope 
Co., Ltd., Bracknell, Berks. 255-5 








BICC 


PHYSICIST OR PHYSICAL CHEMIST, 


or equivalent professional qualification, required for the 
Shepherds Bush research laboratories of British Insulated 
Callender’s Cables Ltd., for research on dynamic 
mechanical properties of high polymers. The candidate 
would join a team enga on the study of fundamental 
electrical and mechanical properties of synthetic polymers. 
Some experience of high polymers would be preferable 
but is not essential. Age up to 30 years; five-day week; 

pension fund. Applications giving details of age, qualifi- 
cations and experience should be made to the Personnel 
Officer, BICC Utd., 38 Wood Lane, London, W.12. 


255-6 


TECHNICAL ASSISTANT required by British Resin 
Products Ltd. for development of markets for new 
plastics materials. Sound experience in light engineering, 
packaging, textiles, tool design or other relevant fields 
with some knowledge of plastics essential. Applications 
in confidence should be sent to Sales Manager, Moulding 
Materials, British Resin Products Ltd., Devonshire 
House, Piccadilly, W.1. 255-8 

PLASTICS TECHNOLOGIST, with wide experience 
of thermoplastic materials and injection moulding 
machinery and processes, required for work in interesting 
new injection moulding project with good prospects. 
Applicants should be og to live in the Manchester 
area. Apply oo age, a ualification, experience and 
present salary to the Personnel Manager, The Fairey 
Aviation Co., Ltd., Hayes, Middlesex. 256-1548 

WORKS MANAGER for Plastics Factory: n Home 
Counties. This is an opportunity for a man with proved 
past experience especially in the compression moulding 
field and in large intricate mouldings. Experience in 
other aspects of the plastics industry such as injection 
moulding, glass fibre moulding and the like an es 
High salary, special pension and bonus schemes. Write 
full details i in confidence to Managing Director, Box P556, 








care of “ Plastics.” 255-24 
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Situations Vacant (contd.) 


PLASTICS ENGINEER 


An engineer with sound experience of mould design 
and methods for thermosetting and thermoplastics is 
required by an Pp t manufacturing 
company 

This post offers development interest and responsibility 
to an apprentice trained applicant with a minimum 
Ss of O.N.C. 

pplications will be treated in confidence, and should 
m.. Pall details of em caplovaent history, earnings, etc., to 
Personnel Manager, Welwyn Electrical Laboratories Lid., 
Bedlington, Northumberland. 256-1 549 








SALES REPRESENTATIVE. A _ North-Western 
plastics company have a vacancy for a Sales Represen- 
tative in reinforced plastics. Company expanding 
rapidly. The Representative to be directly responsible 
to the Board of Directors. Excellent prospects. Write 
in confidence to Box P5510, care of “ Plastics.” 255-21 


CHARGEHAND wanted for injection moulding shop. 
Two-shift working. Must have first class knowledge of 
production problems. 7 wages required, etc. Box 
P559, care of “ Plastics 255-22 
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Situations Vacant (contd.) 
JOHNSON, MATTHEY & CO., LTD., 


require a Chemist of degree dard at their R h 
Laboratories at Wembley, M Middlesex. The work will be 
on products containing organo-metallic compounds, 
and some experience in resin and solvent technolo 
would be useful. Candidates should apply, giving details 
of age, qualifications, experience, etc., to the Company 
Secretary, at 78 Hatton Garden, London, E.C.1. 


255-10 








H/F. WELDING (PLASTICS). A man fully skilled 
in the setting up and operating of H/F. Welding Machine 
in all methods Loy to the making of upholstery for 
steel furniture. is is an excellent opportunity to take 
over a newly-formed department with view to its expan- 
sion. The factory is situated on the Oldbury /Smethwick 
boundary. Full details of age, experience and salary to 
Box P558, care of “* Plastics.” 255-23 

APPLICATIONS are invited for position of Senior 
Injection Mould Designer by Company in S.W. London. 

Aged 25-35. Salary commensurate with age and experi- 
ence. Pension scheme and canteen facilities. Details of 
qualifications, etc., to Box P557, care of “ a ons 
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SITUATIONS WANTED 


REINFORCED PLASTICS ENGINEER, specialist 
design, development, production hand lay-up mouldings, 
holding responsible position, seeks change. P5516, care 
of “ Plastics.” 255-x2653 


ESTIMATOR, 7 years moulds, 2 years components, 
seeks change. Please indicate salary range offered. 
Box P5515, care of “‘ Plastics. 255-x3118 


TIME RECORDERS 


FACTORY TIME RECORDERS. Service rental. 
Phone, Hop 2239. Time Recorder one - — 
tenance Co., Ltd., 157-159 Borough High S nae — 


WATER COOLING EQUIPMENT 


DON’T DRAIN YOUR PROFITS. Save approxi- 
mately 98 % of your water. Install a “‘ SILENT FALLS” 
recirculating water cooler. Constant pressure at con- 
trolled temperatures. Details from makers. Mechanical 
Kold Ltd., 411 West Green Rd., Tottenham, N.15. 
Bowes Park 9635. zzz-204 





























SONA MOA AA 


We Buy and Sell all types of 


PLASTIG SCRAP 


We welcome enquiries to grind customers’ own material 
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REMITTANCE ENCLOSED FOR 


PRESS DAY—Classified advertisements for the 
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Head Office by first post December 29. 
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drainers made by Thermo Plastics Ltd., Dunstable, in the full range of ‘ Perspex.’ colours. 


“ mporary style and colour 


room and kitchen fittings 


RIGHTEST, gayest bathrooms have fittings made from 
*x’ acrylic sheet! Kitchen sinks and drainers are 
oking, colourful and durable when shaped from 


| Plastics Limited, Dumstible, make baths, wash 
s and sinks with draimers from colourful 
Perspex” canbe heat shaped, and is light 


’ to clean and it'Will not rust or chip. 

“pot water. he, 

shen fittings. made from * Perspex’ 
yone can afford. © 
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‘Perspex! is the registered trade mark for 
the nye sheet manufactured by I. (on 


é 
, 


38 LIMITED “LONDON - '3.W.1 

















